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ABSTRACT 

Sockeye salmon Oncorhynchus nerka spawning escapements into four river systems of Upper 
Cook Inlet, Alaska, were estimated using side-scanning sonar equipment. Sockeye salmon 
escapement estimates were 1,003,446 into the Kenai River, 205,117 into the Kasilof River, 
30,355 into the Crescent River, and 128,032 into the Yentna River. Indices of escapements 
of other salmon species into the Yentna River were also obtained by using sonar: 79,178 
pink 0. gorbuscha, 18,971 chum 0 .  keta, and 25,173 coho 0. kitsutch salmon. Age 
composition of sockeye salmon in the Kenai River was primarily distributed within three age 
classes: 1.3 (61.1 %), 2.2 (17.8 %) and 2.3 (12.1 %). Age composition was distributed within 
four age classes in the Kasilof River: 2.2 (28.6%); 1.3 (28.3%); 1.2 (26.0%) and 2.3 (17.2%). 
Age-1.3 was the most abundant (49.6%) sockeye salmon age class in the Crescent River, 
followed by age-2.3 (30.5 %). Age composition of sockeye salmon in the Yentna River was 
primarily distributed within three age classes: 1.3 (43.2 %), 1.2 (23.2 %), and 2.3 (17.6%). 
Length and sex data were collected for sockeye salmon in each river. Sockeye salmon 
migration routes in all rivers were near shore. Peak salmon counts were recorded durin: 
the evening hours in the Kenai and Kasilof Rivers, and during the evening and early 
morning hours in the Yentna River. Peak hourly counts in the Crescent River were related 
to the post meridiem high tides. 

KEY WORDS: Pacific salmon, sockeye salmon, Oncorhynclz~~s nerka, Upper Cook Inlet, 
Kenai River, Kasilof River, Crescent River, Yentna River, Susitna River, spawning 
escapements, hydroacoustic enumeration, biological sampling, migratory behavior. 



Prior to 1968, sockeye salmon escapement estimates in Upper Cook Inlet (UCI), Alaska 
(Figure 1) were based on surveys of clear water spawning areas and provided no information 
about the distribution or number of sockeye salmon which spawned in glacially occluded 
waters (King and Davis 1989). Commercial and recreational fishery management efforts 
were further hampered by lack of daily and cumulative estimates of escapement. These 
constraints were significantly reduced by the development of hydroacoustic techniques to 
enumerate sockeye salmon in some glacial tributaries of UCI. Hydroacoustic enumeration 
of escapement began on the Kenai and Kasilof Rivers in 1968, was expanded to the Susitna 
River in 1978 and to the Crescent River in 1980. The Susitna River counting site was 
abandoned in 1985, and in 1986 counting operations began on the Yentna River, a major 
tributary of the Susitna River. Results of escapement enumeration studies were documented 
by Waltemyer et al. (1980), Tarbox et al. (1983), King and Tarbox (1984, 1986, 1987, 1988, 
1989a, 1990 and 1991), King et al. (1989B), King (1990), King et al. (1992), King and Davis 
(1992), Davis et al. (1993), Davis and King (1993 and 1994) and Davis et al. (1993). 

The program objectives of UCI escapement projects in 1994 were to estimate (1) the daily 
and cumulative number of sockeye salmon entering the Kenai, Kasilof, Crescent, and 
Yentna Rivers, and (2) the age, length, and sex composition of those escapements. Indices 
of abundance were also obtained for Yentna River pink, chum and coho salmon. 

METHODS 

1 Bendix Corporation side-scanning sonar counters described by King and Tarbox (1989a), 
Gaiidei (1983) and Bendix Corp (1980 and i984) were used to enumerate salmon 
escapements. Pulse width was 100 p and the frequency was 515 Khz. Two- and four- 
degree transducer elements were multiplexed in an alternating mode. The counting 
threshold was preset at approximately -38 db by the manufacturer. The detection threshold 
could be lowered by increasing gain to the system. Counters were operated without artificial 
substrates in the Kenai and Crescent Rivers and on the south bank of the Yentna River. 
A technical consultant tested the counters for proper operation prior to deployment, and 
reinspected counters when migrating fish densities neared maximum levels in each river 
system (A. Menin, Hydroacoustic Consulting, Sylmar, CA). 

Project operational dates were: 
through 11 August on the Kasilof 
28  June through 8 August on the 

2 July through 24 August on the Kenai River; 12 June 
River; 7 July through 12 August on the Yentna River; and 
Crescent River. Counting operations ceased when daily 

'use of a company's name does not constitute product endorsement. 



counts were less than 1 %  of the cumulative count for 3 consecutive days following the 
cessation of commercial fishing. 

Raw hourly output data were edited to account for debris, bottom echoes, or other sources 
of non-fish counts. At the Kenai, Kasilof, and Yentna River counting sites, hourly sonar 
counts for each range increment (sector) were entered into a data processing program daily. 
This program calculated a daily average hourly count for inshore (1-6) and. offshore (7-12) 
sectors by 

c, = cd N, (1) 
where: 

C, = average count per sector per hour; 
C, = valid hourly counts for all inshore or offshore sectors; and 
N = number of sector per hour units which contained only valid counts. 

The program also substituted the average count into any sector/hour block where counts 
were deleted through editing. 

Analysis of sonar counts collected from the north bank of the Crescent River was similar 
but calculations were made manually and computer entry of data occurred post-season. The 
daily average hourly count for the south bank of the Crescent River was calculated for each 
sector by: 

C ,  = average count per sector per hour for the Crescent River south bank; 
C ,  = valid Crescent River south bank hourly counts per sector; and 
N = number of hour units per sector which contained only valid counts. 

The computer program used to apportion sonar counts to species provides for input for five 
species of fish. In order to include Dolly Varden char in the apportionment process at 
Crescent River, we had to excluded what we considered to be an insignificant number of 
chinook salmon (8 chinook salmon were captured in the fish wheel). 

Temporal and spacial behavior of sockeye salmon. was assessed by examining distribution 
of fish by sector, hourly passage rate, bank preference (Appendix A. 1-A.40),and cumulative 
proportion of sonar counts by day. Transducer distances from shore varied at each site and 
changed as water levels fluctuated. Fish distribution information is reported for the period 
when 80% (10%-90%) of the migration passed the counting sites. The maximum counting 
distance employed was used for calculating proportions of targets by range. Counting ranges 
for counters operated at Crescent River were 3.7 m to 6.1 m for the north bank and 15.7 
m to 17.1 m for the south bank. Counting range for the north bank of the Kenai River was 
10.7 m to 18.3 m and 5 . 2 m  to 7.6 m for the south bank. An extended weir was erected on 



the north bank of the Kenai River to position the transducer further from the bank (6.7 m). 
The increased distance from the bank of the north bank transducer, combined with a 
counting distance up to 25.3 m allowed monitoring up to 32 nl of the river's substrate during 
the period 2-25 July. As discharge increased, the transducer was moved to the position used 
in previous years (approximately 3 m from the bank). Counting ranges at the Kasilof River 
were 1 1 . 9 m  to 1 2 . 5 m  on the north bank and 13 .4m to 1 3 . 7 m  on the south bank. In the 
Yentna River, counting distance for the north bank was 12.4 m. Counting range for the 
south bank was 4.6 m to 5.8 m. 

Transducers were oriented manually except at Crescent River, the north bank of the Kenai 
River, and the south bank of the Yentna River, where remotely controlled rotators were 
used. Correct orientation of the acoustic axis was tested periodically by using an artificial 
target. An air-filled plastic sphere was weighted and moved through the ensonified area at 
various distances from the transducer. Simultaneous detection of the target by the counter 
and visual recognition on an oscilloscope verified correct axis orientation. 

Counters were monitored from 07-2400 h on the Kasilof, Crescent and Yentna Rivers, and 
throughout the 24 h period on the Kenai River. Visual counts from an oscilloscope were 
compared to the counts accumulated by the counter during a minimum 10-min period or for 
a minimum oscilloscope count of 100 fish. During periods of low density (passage <500fish 
per hour), Kenai and Yentna River oscilloscope/counter observations were made at a 
minimum of 1 h per bank each day. When passage rates reached 500 fish per hour, 
minimum observation time increased to 2 h per bank per day. Kasilof and Crescent River 
counters were monitored for a minimum of 2 h per bank per day. 

Coiiiiter adjustments were made i f  a reiative error greater than 20% occurred between 
targets counted on the oscilloscope and targets recorded by the counter. However, 
operators typically made adjustments to the counters to accommodate for less than 20% 
relative error. The basic counter adjustment consisted of changing the pulse repetition rate. 

Information used to estimate species composition of sonar counts, and age, length, and sex 
of sockeye salmon was obtained from salmon captured in fish wheels. Fish wheels were 
located on the north bank of the Kenai and Kasilof Rivers (1 at each site), the south bank 
of the Crescent River (I) ,  and on both banks of the Yentna River. A fish wheel was 
installed on the south bank of the Kenai River on 13 August. Fish wheels were operated 
up to 24 h per day at Yentna and Crescent Rivers. The Kasilof River fish wheel operation 
time depended upon catch efficiency and ranged from 4.5 to 32.3 h per sample period. The 
Kenai River north bank fish wheel was typically operated during evening and early morning 
hours when high passage rates and proximity to shore made migrating sockeye salmon most 
susceptable to capture. The fishwheel was stopped after the minimum sample size was 
reached. 



Fish wheel catches at the Yentna River site were expanded for each 24 h period based on 
the hourly catch rate during the hours of operation by 

F, = (FdH)  24, (3) 
where: 

F, = expanded fish wheel catch for 24 hours; 
F ,  = fish wheel catch for hours operated; and 
H = hours fish wheel operated. 

Actual (not adjusted to 24 h) fish wheel catches were used to apportion Crescent and Kenai 
River sonar counts. With the exception of the Kasilof River where all counts are treated 
as sockeye salmon, daily fish wheel catches were grouped into sample sizes of at least 150 
salmon to apportion sonar counts. Because of their size and number, Dolly Varden char 
were included in sonar count apportionment at Crescent River. Dolly Varden char were 
marked and released to verify that fish passing the sonar counters were migratory. 

Weirs operated on Bear Creek by Cook Inlet Aquaculture Association and on Nikolai and 
Glacier Flat Creeks by the U.S. Biological Service provided escapement counts for these 
Tustumena Lake (Kasilof River) streams. 

Factors influencing the accuracy of escapement estimates for coho, chum, and chinook 
salmon in the Yentna River were discussed by Tarbox et al. (1981, 1983). Counts 
apportioned to these species in 1994 were considered to be index counts. 

Sockeye salmon scale samples were collected daily from the Kenai, Kasilof, Crescent, and 
v--+-- 
I C I I L I I ~  Rivers. The number of saimon sampied per day for age composition was based on 
a percentage of the previous day's escapement count. These percentages were calculated 
by dividing the total season sample size by the anticipated total escapement. Sockeye 
salmon age composition sample sizes were based on methods for estimating multinomial 
proportions developed by Thompson (1987). Minimum sample size was calculated so that 
the estimated proportion of each major age class was within 5 % of the true proportion 90 % 
of the time. Previous years age composition summaries were analyzed to determine 
minimum sample sizes for a variety of age class ratios. The largest minimum sample size 
calculated in this manner was chosen as a minimum sample size for 1994. The minimum 
sample size was increased by 10% to account for unreadable scales, and this number was 
used as the total sample size required. 

Sockeye salmon age class samples were divided into weekly periods and tested using the chi- 
square test of independence to detect shifts in age class proportions over time. The initial 
test included all periods. If a significant difference was detected (p I 0.05), each period 
was then tested against the following period to determine the point at which the age class 
shift occurred. Age classes which were 1 10% of the total escapement in each river were 
included in the analysis. 

Mid-eye to fork-of-tail length (mm) and sex were also recorded for all sockeye salmon 
sampled. Sex ratios and mean lengths were calculated by grouping all samples together 



regardless of type or timing of sampling. Age classes which were 1 10% of the total 
escapement in each river were included in length composition tables. 

Age, sex and length data for sockeye salmon were summarized by Waltemyer (1994). 

King and Tarbox (1990) indicated that sockeye and pink salmon exhibited differential 
migratory behavior in the Yentna River. They found that sockeye salmon were 
proportionally higher in the fish wheel catch between 12-2400 h and pink salmon were more 
frequently captured between 06-1200 h. This observation identified a potential source of 
error in the use of total daily adjusted fish wheel catches to apportion sonar counts. To 
overcome this potential bias, fish wheel catches used to apportion sonar counts were 
collected by operating the fish wheels in 4 time blocks of 6 h each over a 24 h period in 
1993 and this schedule was continued in 1994. 

RESULTS 

Kenai River 

An estimated 1,061,924salmon migrated past the Kenai River sonar site from 2 July through 
24 August (Davis and King 1994). Sockeye salmon composed 1,003,446 or 94.5 % of the 
total fish enumerated (Table 1). The desired escapement goal range for this drainage is 
400,000-700,000 fish. The estimated sockeye salmon spawning escapement (sonar count 
minus sport harvest above the Soldotna bridge) was 857,071 fish (Table 2). A total of 6,086 
sockeye salmon were passed through rhe iiidden Lake weir. The iate-run Russian River 
sockeye salmon escapement totaled 137,488 fish (Table 3). 

Eighty percent of the sockeye salmon escapement passed the sonar counters in 31 d (Table 
4 ;  mean= 18 d ;  range for l979-94=6-3 1 d). The midpoint of the escapement was 1 August. 
Run timing was slightly different by bank. The midpoint on the north bank occurred on 30 
July and on the south bank on 2 August. However, 75% of the north bank escapement had 
passed the counter by 5 August, but the 75% point was not attained on the south bank until 
11 August. Sockeye salmon migration along the south bank of the river accounted for 
48.1 % of the total escapement (Table 5). There was one distinct peak in the daily numbers 
of fish passing the counters (Figure 2). Sonar counts attributed to species other than 
sockeye salmon were: pink, 46,107; coho, 7,421; and chinook, 4,950 salmon (Table 6). 

Salmon migration along the south bank was shore oriented, with 94.0% of the counts within 
10.5 m of the transducer (Figure 3). Salmon passage on the north bank was predominantly 
(91.0 %) within 10.5 m of the transducer. 

A pattern of increased salmon passage in the evening hours was observed on both banks but 
was more pronounced on the south bank (Figure 4). Fish passage between 16-2400 h 
accounted for 52 .3% of the total migration ( F i p r e  5). 



A total of 6,016 sockeye salmon were captured in the fish wheels (Tables 7 and 8), from 
which 1,607 lengths and scale samples were obtained. The largest component (61.1 %) of 
the sockeye salmon escapement was age-1.3 fish, followed by age-2.2 (17.8 %) and -2.3 
(12.1 %) fish (Table 9). There was a significant (df= 12, X'= 1 l5.23,p=O.O5) increase in the 
proportion of 2 ocean fish and a corresponding decrease in 3 ocean fish. Spawners bound 
for Russian River accounted for 1 1.7 % of the total 2 ocean fish. Late-run sockeye salmon 
bound for Russian River were predominantly age-2.2 (82.6 % ) and -2.3 (1 1.0 %) fish (Marsh 
1994). Age-1.3 and -2.3 sockeye salmon were bound primarily for Quartz Creek, Tern Lake, 
the mainstem river, and the shorelines and outlets of Kenai and Skilak Lakes. Sockeye 
salmon bound for Hidden Lake were predominantly age-1.2 (Fandrei 1994). Mean length 
by sex was within historical bounds for age-1.3 fish but was the smallest recorded for age-1.2 
and -2.2 fish (Table 10). The male-to-female ratio fell within historical bounds. Female 
spawners constituted 57.6 % of the total escapement. 

Kasilof River 

Kasilof River sockeye salmon escapement estimates have ranged from 38,000 (1970) to 
505,049 fish (1985, Table 11). A total of 205,117 salmon were counted at the Kasilof River 
sonar site from 12 June through 11 August 1994 (Table 12). The desired escapement range 
for this system is 150,000-250,OOOsockeye salmon. Brood stock for artificial propagation at 
the Crooked Creek Hatchery (13,600 fish) was taken from Bear Creek (Fandrei 1994) 
resulting in 191,521 in-system spawners. Spawners in Bear Creek numbered 25,500, for a 
total of 39,100 sockeye salmon returning to the tributary (Table 13). Weir counts for 
Nikolai Creek were 63,723 sockeye salmon, and 10,347sockeye salmon were passed through 
the weir at Giacier Fiat Creek. At the time the weir was removed, an additional 3,000fish 
were observed in this creek below the weir site (C. Woody, University of Washington, 
personal communication). 

The midpoint of the sockeye salmon escapement occurred on 9 July, 4 d before the mean 
for the previous 15 years and the second earliest on record since 1981 (range 01-22 July; 
Table 14). Eighty percent of the escapement occurred in 35 d, 3 d greater than the 
historical mean (1979-93). Fish migrating adjacent to the north bank were observed earlier 
than those for the south bank. There were several peaks in daily passage of fish past the 
counting site (Figure 2). 

Fifty-three percent of the salmon counts occurred on the south bank (Table 5 ) ,  and 85.9% 
of the fish were within 8.0 n l  of the transducer (Figure 6). Fish distribution on the north 
bank was more shore oriented, where 85.2% of the total counts occurred within 5 .2m of the 
transducer. 

The average hourly passage rate on the north bank exceeded the 4.2% average for a 
consistent passage rate 15-2300 h and during three periods on the south bank: 05-1000 h; 
15-1900 h; and 22-2300 h (Figure 5). Salmon counted during these hours on the north bank 
accounted for 48.0% of the total and 58.0% of the bank total on the south bank. A more 
consistent passage rate was observed on the south bank than on the north bank (Figure 7). 



A total of 3,514 sockeye salmon were captured in the Kasilof River fish wheel (Table 15), 
of which 849 were sampled for age, length, and sex characteristics. Sockeye salmon 
captured in the fish wheel consisted of age-2.2 (28.6%), -1.3 (28.3 %), -1.2 (26.0%) and -2.3 
(17.2%) fish (Table 16). The proportion of 2-ocean fish increased and 3-ocean fish 
decreased over time (f= 12, X2=172.8, p=0.05). Mean lengths by sex were within the 
historical range (Table 17). The male-to-female ratio for all age classes except age-2.3 was 
approximately equal. Age-2.3 fish had the lowest number of males-to-females (0.7: 1) in the 
historical record. Female spawners comprised 52.1 % of the escapement. 

Crescent River 

The estimate of sockeye salmon entering Crescent River was the lowest on record (30,355, 
Table 18). Daily counts from 28 June through 8 August did not exceed 2,500fish (Table 19, 
Figure 2). Sockeye salmon represented 59.8% of the fish captured in the fish wheel (Table 
20). The desired sockeye salmon escapement goal for this system is 50,000 to 100,000fish. 

The midpoint of the sockeye salmon escapement occurred on 23 July, 6 d after the historical 
mean date, and 80% of the escapement passed the site in 24 d (Table 21). The peak in 
daily passage occurred on 17 July. A slight difference in run timing between banks was 
detected. The midpoint occurred on 21 July on the north bank and 23 July on the south 
bank. The 80% point was reached the same day on both banks (31 July). Sixty five percent 
of the sockeye salmon migrated along the north bank (Table 6). 

Spacial distribution of fish was strongly shore oriented, with 99.3 % of the north bank counts 
within 2.4 m of the transducer and 99.6% of the south bank counts within 2.7 m of the 
transducer (Figure 8). North bank fish distribution was more offshore after day 33. The 
shift in north bank distribution of sonar counts occurred at the time an increase in the daily 
proportion of Dolly Varden char and Chum salmon in the fish wheel catch was observed. 
Fish migration rate (hourly passage) adjacent to the north bank exceeded a fixed hourly 
average during the period 12-2400 h (Figures 5 and 9). Sonar counts during those hours 
were 69.8% of the bank total. On the south bank the highest hourly passage rates occurred 
between 12-2200 h, accounting for 74.5% of the bank total. 

A total of 1,269 sockeye salmon were captured in the fish wheel, of which 634 were sampled 
for age, length, and sex data. Age-1.3 fish were the most abundant (49.6%), with the other 
major components of the escapement represented by age-2.3 (30.5%) and age-2.2 fish 
(12.3%, Table 22). Testing of age class proportions over time detected no significant 
change. Average lengths by sex for age-1.3 and -2.3 fish were within the bounds of previous 
years observations, but age-2.2 fish were the smallest to appear in the historical data base 
(Table 23). Male-to-female ratios were within historical bounds for age-1.3 and -2.3 fish but 
age-2.2 fish had a male-to-female ratio of 4.2: l .  Females accounted for 47.7% of the total 
sockeye salmon escapement. There were no recaptures of marked Dolly Varden char. 



Yentna River 

The lowest estimate of sockeye salmon escapement in the Yentna River occurred in 1988 
(52,330 fish) and the highest in 1984 (149,375, Table 24). From 7 July through 12 August, 
251,580 salmon were counted at the Yentna River sonar site, of which an estimated 128,032 
were sockeye salmon (Table 25). The escapement goal range for the Yentna River is 
100,000-150,000sockeye salmon. Sonar counts apportioned to species other than sockeye 
salmon were: pink salmon, 79,178; coho salmon, 25,173; and chum salmon, 18,971. 
Estimates of coho and chinook salmon escapements for other tributaries of the Susitna 
River were also made (Table 26). No estimates for pink or chum salmon were available for 
the Susitna River above its confluence with the Yentna River. 

The midpoint of the sockeye salmon escapement occurred on 26 July, 2 d later than the 
historical mean. Eighty percent of the escapement passed the counters in 19 d (Table 27). 
Run timing was not appreciably different by bank. Nearly all (92%) of the sockeye salmon 
migrated adjacent to the south bank (Table 5). 

Of the salmon counted from the south bank, 95.1 % were within 2.9 m of the transducer 
(Figure 10). On the north bank, 91.5 % of the salmon were counted within 6.0 m of the 
transducer. 

The seasonal average hourly passage rate on the north bank met or exceeded the constant 
hourly passage rate (4.2%) from 14-0400 h (Figure 2). Counts accumulated during these 
hours accounted for 72.6% of the north bank total. The fish passage rate on the north bank 
was more consistent than the fish passage rate on the south bank (Figure 11). A constant 
houriy passage rate was exceeded between 14-2200 h, and 24-0300 h on the south bank. 
Counts accumulated during these hours accounted for 60.4% of the south bank total. There 
was one distinct peak in the daily numbers of fish passing the counters (Figure 2). 

A total of 9,625 sockeye salmon were captured in fish wheels at Yentna Station (Tables 28 
and 29), of which 637 were sampled for age, sex, and length data. The major components 
of the escapement were ages-1.3 (43.2%), -1.2 (23.2%), and -2.3 ( l7 .6%,  Table 30). No 
significant differences (df = 12, X2= 16.8, p = o . o ~ )  were detected in Yentna River age class 
proportions over time. Mean lengths for age-1.3 and -2.3 males were similar and were the 
largest on record. Mean lengths for age-1.3 and -2.3 females were equal and were the 
largest since 1987. Mean lengths for age-1.2 fish were also on the high end of the size range 
(Table 31). The male-to-female ratios were within historical ranges for all age classes. 
Female spawners composed 44.7 % of the total sockeye salmon escapement. 

Eighty percent of the pink salmon escapement occurred in 12 d ,  with the midpoint occurring 
on 25 July (Table 32). Pink salmon run duration (80%) in the Yentna River has ranged 
from 9-21 d. Migratory timing has been remarkably consistent, with the midpoint occurring 
between 27 and 30 July in 12 of the 14 years for which data is available. 



DISCUSSION 

The 1994 field season and sonar counting operations were similar to past years. Counting 
conditions on all rivers were thought to be within design and operational tolerances of the 
Bendix side-scanning sonar system because ( I )  salmon passage was inshore and near the 
bottom during the peak of the run, (2) salmon densities were generally adequate for system 
adjustment, and (3) one species, sockeye salmon, composed most of the run (73%-94%) 
except in Yentna River (5 1 %). 

Kenai River 

The midpoint of the escapement occurred on 1 August, 10 d later than the 15 year mean. 
Run duration was extended to 31 d,  14 d longer than the 15 year mean. Extended 
commercial fishing periods were in effect for areas surrounding the terminus of the Kenai 
River until 29 July, after which the commercial fishery was closed for 3 d.  The entry of an 
estimated 200,000 fish into the river during that 3 d period accounted for a second peak in 
counts on 2 August (Figure 2). This action probably had little effect on the midpoint and 
run duration although it did extend the sonar operation by increasing the number of days 
required to reach < 1 % of the cumulative count for 3 consecutive days criteria for cessation 
of counting operations. The extended and late run timing (21 d later than the historical 
mean) observed at the counting site was also documented by the offshore test fishery where 
the midpoint was 4 d late, the latest on record (Ken Tarbox, ADF&G, Soldotna, personal 
communication). Approximately one half of the 300,000 fish which migrated past the sonar 
couiiiers after 6 Aiigilsi were fish bound for "Kussian giver, where tne mean passage date 
was reached 5 - 6 d after the historical mean (L. Marsh, ADF&G, Soldotna, personal 
communication). 

Age-1.2 fish composed 6.56 % (65,899 fish) of the sockeye salmon escapement sampled from 
the fish wheel at the mile 19 sonar site. Of these, 12.5% had large fresh water annuli, 
characteristic of Hidden Lake spawners. From this an estimate of 8,237 age-1.2 fish bound 
for Hidden Lake was produced. Escapement enumeration at the Hidden Lake weir 
produced a count of 5,867 age-1.2 sockeye salmon, a difference of only 2,370 fish. 

Historical spacial distribution of salmon migrating adjacent to the north bank of the Kenai 
River has been near-shore. However, at times higher counts were recorded in the distal 
portion of the counting range than in the proximal sectors, suggesting a potential for missing 
fish which passed outside of the counting range. These events usually occurred during the 
early portion of the counting operation, or when low water levels and low turbidity persisted 
into the counting period. We speculated that low water level combined with the long, 
gradual slope of the river's north bank substrate at the counting site and low turbidity were 
the main factors that contributed to the off-shore distribution pattern observed during these 
episodes. 



Although some fish may not have been counted in these circumstances, we do not feel that 
magnitude of this error was significant. We reasoned that if large numbers of fish had 
passed outside the north bank counting range when distribution of fish was offshore, then 
the proportion of the total daily counts attributed to the south bank should have increased 
for those days. This is because fish passing adjacent to the south bank transducer were 
always well within the counting range. Regression analysis of 1994 daily proportions by 
bank yielded R2values of 0.96 when data for all days of operation were used and 0.74 when 
the proportions by bank for the period 1 through 13 July were used (the period when 
offshore distribution occurred on the north bank). Although these values are not significant, 
they did suggest that some undercounting occurred. We infer from these results that the 
error was probably limited to early season time periods when passage rates are low, and did 
not measurably alter the total escapement estimate. This supposition is supported by the 
low commercial set net harvest of Kenai River-bound-fish and low fish wheel catches at the 
mile 19 sonar site during early July. When the main body of fish arrived at the counting 
site, environmental conditions effecting fish behavior had changed (higher water levels and 
turbidity) and fish distribution was near shore. 

Counts apportioned to pink salmon totaled 46,107. The range for even years when 
operation dates were similar (1980-94) is 3,647-262,394counts apportioned to pink salmon. 

Kasilof River 

The midpoint date for the north bank preceded that of south bank by 5 d, and the 75% date 
for the north bank (17 July) preceded the south bank 75% date (27-July) by 9 days. This 
degree of difference in run timing berween banks has not been previously observed 

Run timing, counter limitations, and spawning locations relative to the sonar site made sonar 
escapement estimates for Kasilof River pink, coho, and chinook salmon impractical. Coho 
salmon entered the river primarily in August (G. Kyle, ADFGrG, Soldotna, personal 
communication). The proportion of pink salmon was not known, but the average historical 
proportion of the pink salmon in the Kasilof River escapement is 1.9% (range 0.2-6.4%). 
Chinook salmon migrated past the sonar site during the time when sockeye were counted, 
but no counts were apportioned to this species. .We believe that the ratio of sockeye salmon 
to chinook salmon captured in the fish wheel has been biased toward chinook salmon during 
the latter portion of the run (King and Tarbox 1991). 

Crescent River 

Prior to 1993 fish collected for age, sex and length determination were collected with the 
use of drifted gill nets and a fish trap. The installation of a fish wheel at Crescent River 
provided a larger sample size and probably reduced the degree of size selectivity 
characteristic of gear types formerly used. Dolly Varden char, which had not appeared in 
the catch in previous years, appeared in the fish wheel catch in 1993. We determined that 
the char captured at Crescent River were of adequate size to meet target detection 



thresholds of the counters and included them in the apportionment of daily sonar counts in 
1993-94. We also concluded that these fish were migratory based on morphological 
characteristics and results of marking all Dolly Varden char captured in 1994. Of the 548 
marked char, none were recaptured. Counts apportioned to Dolly Varden char were 7,771, 
or 18.6 % of the total escapement. If the proportion of Dolly Varden char is consistent 
between years, the implication is that sockeye salmon escapement into Crescent River 
historically has been over estimated. 

Crescent River hourly fish passage rates peaked during the afternoon and evening hours 
following high tides (Figure 12) on 35 of the 42 d of operation. We concluded from this 
analysis that daily migration timing is probably related to high tides. However, we have not 
observed a diurnal bimodal entry pattern into Crescent River, so some other as yet 
unidentified variable(s) must also be influencing fish migration at this site. 

All counts recorded on the south bank at Crescent River occurred in sectors one (99.7%) 
and two (0.3%) of the counting range. Printer skips (treated as false counts) regularly 
occurred in sectors one through six. Hourly averages for each sector were substituted where 
skips occurred or counts were deleted. Because of.the spacial distribution of fish migrating 
adjacent to this bank, the method used for the treatment of false counts provided a more 
accurate estimate of daily escapement because it did not place a high hourly average count 
derived from sector one or two into sectors where very few targets were detected. 

Yentrzn River 

Yentna River age ciass composition was typical of previous years except for the high 
proportion of age-2.2 fish, which in 1994 were the largest on record. This age class has been 
a significant ( 2 10%) contributor to the escapement for 3 consecutive years. It is unclear 
why this age class became a significant portion of the escapement. 

The historical male-to-female ratio of 2-ocean sockeye salmon in the Yentna River has 
exceeded 1: 1 in all years. Conversely, the ratio of males to females for 3-ocean fish has 
been below 1: l  in 7 of the 9 years when sampling occurred. These results could be 
produced by selectivity of commerical fishing gear for larger 3 ocean males. We compared 
the ratio of males to females in the commercial catch from this area (Northern District, 
general sub-district) and found no evidence that harvest influenced the disproportionate 
male-to-female ratios in the Yentna River escapement. 

Enumeration activities ceased on the Yentna River on 12 August. Migratory timing 
information could not be calculated for chum and coho salmon because migration continued 
past that date. In years when counting operations .extended until few salmon were present 
(1981-19841, ranges of 69.8 %-92.0 % (mean 78.7 %) of the chum salmon escapement and 
79.6%-89.9% (mean 84.8%) of the coho salmon escapement were recorded by 12 August 
(King and Tarbox 1986). 
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Table 1. Estimated sockeye salmon escapement recorded by side-scanning sonar in the Kenai. 
Kasilof. Crescent and Susiba Rivers 1978-1994. 

System 

Year Kmai R.' Kasilof R. Crescent R. Susitna R. " 

Includes counts after 22 June (1978-87) and after 1 July (1988-94). 
lncludes counts or estimates prior to 15 June (1983-88) and post enumeration estimates (1 981 - 
86). 

" Sonar counts from Susitna Station unless otherwise indicated. 
NO counts conducted. 
' Sonar counts from Yentna Station only. 

Sonar counts from Yentna Station and east bank of the Suslna River. 
8 Counts from Yentna Station and mark-recapture estimate from Sunshine Station. 

Counts through 16 July only. 
' Combined counts from wiers on Bear and Glacier Flat Creeks and surveys of remaining spawning 

streams. 

FN: HISESC.WK3 



Table 2. Late-run Kenai River sockeye salmon escapement summary 1968-1994. 

-- - - - - - 

Estimated 
Escapement Russian River Kenai River Estimated Total Sonar Count 

at Sonar Sport Mainstem Harvest Above Less Sport 
Year Sitea ~ a r v e s t  Sport Harvestc Sonar si ted Harvest 

- -  -- 

a Bendix Corp. multiple transducer sonar 1968- 1977, side-scanning sonar 1978- 1993. 
Based on creel census data from Sport Fish Division, Soldotna. 

" Sport Fish Division Statewide Harvest Estimate, above the Soldotna Bridge (and sonar site) only. 
Combined Russian River and mainstem (above bridge) h a ~ e s t s .  

FN: ESCSUM.WK3 



Table 3. Kenai River late-run sockeye salmon escapements in eight index areas 1969-1994. 

- -- - 

Russian Rivera 
Carter- Tern Tdal Index 

Railroad Jollnson Moose Ptarmigan (Mud) Qua& Hidden Above Below Area 
Year Creek creek Creek Creek Lake Creekc Laked Weir Weir Escapement 

1 969- 75, ADF&G archives, Division of Sport Fish, Anchorage. 1976-94, Marsh, L. 1995. 
Unlted States Department of Agrlcufture, Forest Service, Seward, Alaska (1 984-92, 1994). 
FRED Dhlslon welr count (1 982-83). 
Weir count: 1971. 1973, 1976-89 (FRED Dhision): 1990-94 (Cook Inlet Aquaculture Associallon). 
Carter-Moose Creek survey conducted on lower 1 .O mile of creek. Ptarmlgan Creek survey conducted on lower 1.6 miles of creek 
(1991 -1992, 1994). 

'Survey conducted on an unnamed stream at eastern end of Tern (Mud) Lake. 
FN: ESCIDXWK3 





Table 4. (p. 2 of 2) 

Cumulative Proportion 

Date 

29 -Jul 
30-Jul 
31 -JUl 
01 -Aug 
02 -ALI~ 
03 - Aug 
04 - Aug 
05 - Aug 
06 - Aug 
07 - Aug 
08 -Aug 
Og - Aug 
1 0-Aog 
11 -Aug - 12-Aog 

LO 13-Aug 
14-Aug 
15-Aug 
1 6 -Aug 
17-Aug 
1 8 -Aug 
1 9 -Aug 
21 -Aug 
21 -Aug 
22 - Aug 
23 -Aug 
24 -Aug 
25-Aug 
26 -Aug 
27 - Aug 
28 -Aug 

Midpoint 19-Jul 19-Jul 14-Jut 21-Jul 19-Jul 10-Jut 25-JuI 26-Jut 25-Jul 22-Jul 21-Jul 23-Jul 27-JuI 25-Jut 18-Jul 01-Aug 

No. days 
fcr 80% 12 6 18 12 18 14 16 12 14 25 23 18 15 25 26 31 

' Proportion accrued on last chy (1 981,1982,1984-1 986,1988) represents that portion 01 the escapement estimated to have entered the rfver after termtmtion 
of counting operations. 
Inclusive dates: date ptoportion of escapement reached 10% t t~ough  date ptoportion of escapement reached 90%. 

PN: 94KECUM%.WK3 



Table 5. Distribution of sockeye salmon escapement by bank recorded by side-scanning sonar h the Kenai, 
Kasilof, Crescent and Yentna Riwrs 1979-1994. 

Percentage of Total Fish Targets 

Kerai River Kasibf River Crescent River Yentna River 

Year North South North South North South North South , 

Bank Bank Bank Bank Bank Bark Bank Bank 

FN: BNK%.Ww 



Table 6. Estimated salmon escapement into the Kenal River, norm and south banks combined. 2 July mrough 24August 
1994. Species composition of daily sonar counts based on fish wheel catches. 

Sockeye Pink Coho Chinook 

Date Daily Cum Daily Cum Daily Cum . Daily Cum 

FN: 94KE.WK3 



Table 7.  Daily fish wheel catch by species for the north bank of the Kenai River. 8 July 
through 23 August 1994. a 

Sockeye Pink Coho Chinook 

Hours 
Date open Daily Cum Daily Cum Daily Cum Daily Cum 

08-JuI 
09- Jut 
10-Jul 
1 1 - Jul 
12-Jul 
13-Jul 
14-Jul 
15-Jul 
16-Jul 
17- Jul 
18-JuI 
19-Jul 
20 - Jul 
21 - Jul 
22-Jul 
23 - Jul 
24- Jul 
25- JuI 
26 - Jul 
27- Jul 
28 - Jul 
29-JuI 
30- Jul 
31 - Jul 
01 -Aug 
02-Aug 
03 - Aug 
0.1 - Aug 
05-Aug 
06-Aug 
07-Aug 
08-Aug 
09-Aug 
10-Aug 
11 -Aug 
12-Aug 
13-Aug 
14-Aug 
15-Aug 
16-Aug 
17-Aug 
1 8-Aug 
19-Aug 
20-Aug 
21 -Aug 
22-Aug 
23 - Aug 
24- Aug 

a Other species captured included: 14 rainbow trout: 65 Dolly Varden char; 3 whitefish. 

FN: 94ElFW.IVK3 

2 2 



Table 8. Daily fish wheel catch by species for the south bank of the Kenai River, 13 August 
through 24 August 1994. ' 

Sockeye Pink Coho Chinook 

Hours 
Date open Daily Cum Daily Cum Daily Cum Daily Cum 

' Other species captured included: 14 Dolly Varden ch3r 

FN:  94KEY W.WK3 



Table 9. Age composition of sockeye salmon collected in the Kenai River 1970-1994. 

Percentage Compostion by Age Classa 

Sample 
Year 1.1 1.2 1.3 1.4 2.1 2.2 2.3 Other Size 

a Percentages weighted by total numbers in the escapement: 1978 (Bethe et al. 1980), 1979- 
1982, I984 - 1994. 
1978-1994 from Waltemyer, ADF&G, Soldotna. 

FN: KEAGCOMP.WK3 



Table 10. Length composition of the major age classes of sockeye salmon collected in the Kenai 
RNer 1980-1994. Length measured from mid-eye to fork-of-tail.' 

Male Female 

Av e Ave Ratio 
Age Length Stndrd Sample Length Stndrd Sample Male - 

Year Class (rnrn) Errw Size (rnrn) Erra Size Female 

V 980-1 994 from Walternyer, ADFSG. Soldulna. 

2 5 
FN: KELECOMP.H'K3 



Table 11. Kasilof River sockeye salmon escapement 1968- 1994. 

Escapement Fish used for 
Estimated by Artificial Propogation Sonar Count 

Year Sonar Counta of Tustumena ~ a k e ~  Less Egg TakeC 

a Multiple transducer sonar counts rounded to the nearest thousand (1968- 1978) 
from Namtvedt et al. (1979). 
From Cross et al. (1983): 1974-1980; FRED Div., Soldotna, Ak. files: 1981 -1992; 
Fandrei, Cook Inlet Aquaculture Association: 1993- 1994. 

' Considered estimate of natural spawners above sonar site. 
Combined counts from weirs on Bear and Glacier Flat Creeks and surveys of 
spawning streams. 
Includes 290 fish not used for artificial propogation of Tustumena Lake, Fandrei 
(1 995). 

26 
FN: UHIST.WIC? 



Table 12. Estimated salmon escapement into the Kasilof River, north and south banks 
combined, 12 June through 11 August 1994. 

Date Daily Cum Date Daily Cum 

FN: 9JKA.WK3 





Table 14. Cumulative proportion by date of salmon cour7ts recorded In the Kasilof River 1979-1 994. 

C~nnulative Propor lion 

Date 1979 1980 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 

14-May 
15-May 
16-May 
17-May 
18-May 
19-May 
20-May 
21 -May 
22-May 
23-May 
24-May 
25-May 
26 -May 
27 -May 
28 -May 

r0 
29 -May 

a 30-May 
31 -May 
01 - Jun 
02 - Jun 
03-Jun 
04-Jun 
05-Jun 
06-Jun 
07-Jun 
08-Jun 
09-Jun 
10-Jun 
11 -Jun 
12-Jun 
13-Jun 
14-Jun 
1.5-Jun 
16-Jun 
17-Jun 
18-Jun 
19-Jun 
20-Jun 
21 -Jun 
22-Jun 

- Continued - 
PN: 94KACUM%.WK3 



Table 14. (11. 2 of 3) 

Cutnuh Live PI oportion 

Date 1979 1980 

23- Jun 
24- Jun 
25- Jun 
26- Jim 
27- Jim 
28- Jun 
29- Jcm 
30- Jim 
01-Jul 
02- JuI 
03- JuI 
04- Jul 
05- Jul 

w 06- JLJI 
0 07- JuI 

08-JuI 
09-JuI 
10- Jul 
11-Jul 
12- JuI 
1 3- Jul 
14- JuI 
15- Jul 
16- Jul 
17- Jul 
18- Jul 
19- Jul 
20- JUI 
21 - Jul 
22- &I 
23- &I 
24-JuI 
25- Jul 
26- JUl 
27- JUl 
28- JUI 
29- 

- Continued - 



Tatie 14. (p. 3 of 3) 

Curnd alive Propt ion 

Date 1979 1980 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 

No. days 
for 80% ' 32 34 29 32 33 28 28 32 41 26 33 29 33 34 37 35 

Proportion for first day (1983- 1988) reptesents that prt ion of the escapement eslimaled to have passed the counting site p i a  to stat of counting 
operations. 
Propation fa last date (1981 - 1986) repesents that p t i o n  of the escapement estimated to ha= entered the river after terninati on of counting operatons. 
Inclusive dates: date p o p t i o n  of escapement reached 10% through date p o p t i o n  of escapement reached 90%. 



Table 15. Daily fish wheel catch by species forthe north bank of the Kasilof River, 25 June 
through 7 August 1994.' 

Sockeye Pink Coho Chinook 

Hours 
Date open Daily Cum Daily Cum Daily Cum Daily Cum 

25- Jun 
26-Jun 
27-Jun 
28-Jun 
29- J u ~  
30 - J u ~  
01 - JuI 
02- JuI 
03- JuI 
04- JuI 
05- JuI 
06- Jut 
07- Jul 
08-JuI 
09 -Jut 
10-JuI 
11 -Jul 
12-JuI 
13-Jul 
14- JuI 
1 5 - J u ~  
16-Jul 
17-Jul 
18- Jul 
19-Jul 
20-JuI 
21 - Ju! 
22- JuI 
23- Jul 
24- Jul 
2 5 - J u ~  
26-JuI 
27- JuI 
28- Jul 
29- Jut 
30- Jul 
31 - JuI 
01 -Aug 
02-Aug 
03 - Aug 
04 - Aug 
05- Aug 
0 6 - A u ~  

a Other species captured: 1 rainbow trout; 9 Dolly Varden char; 1 whitefish. 

FN: 9-iKrZlFW.WK3 
3 2 



Table 16. Age composition of sockeye salmon collected in the Kasilof River 1969- 1994. 

Percentage Compostion by Age Classa 

Sample 
Year 1.1 1.2 1.3 1.4 2.1 2.2 2.3 Other size 

Percentages weighted by total numbers in the escapement: 1979- 1994. 
1978- 1994 from Waltemyer, ADF&G, Soldotna. 

FN: KAAGCOMP.WK3 



Table 17. Lengfh composition of the maja age classes of sockeye salmon collected in the Kasilof 
River 1980 - 1941. Length measured from mid-eye to fork-~f - ta i l .~  

Male 

- - 

Female 

Ave Ave Ratio 
Age Length Stndrd Sample Length Stndrd Sample Male- 

Year Class (mm) Errw Size (mrn) Error Size Female 

a 1580-1 994from Walternyer, ADFBG. Soidatna. 

3 4 



Table  18. Est imated s a l m o n  e s c a p e m e n t  into t h e  C r e s c e n t  R k e r  1979-1994. 

Sockeye Pink Chum Coho  Chinook 
Date  To ta l  

N o  coun t s  apport ioned lo chinook salmon in 1994 (8 chinook salmon were captured in the  fish wheel). Coun t s  were 
apporl ioncd to  Dolly Varden char .  

FN: CRHIST.WK3 



TaMe 19. Estimated salmon escapement into the Crescent River, north and south banks combined, 28 June through 8 August 1994. Species composition 
based on fish wheel catches. 

Sockeye Pink Chum Coho Dolly Varden 

- Daily Cum Daily Cum Daily Cum Daily Cum Daily Cum Date 

28- Jun 
29- Jun 
30- Jun 
01 - Jul 
02 - Jul 
03 - Jul 
04 -Jut 
05 -Jut 
06 - Jut 
07 - Jul 
08 -Jut 
09- JuI 
10-Jul 
11-JuI 
12-Jul 
13-JuI 
14- Jul 
15- JUI 
16- Jut 
17- Jul 
18- Jul 
19-JuI 
20 - Jul 
21 -Jut 
22- Jul 
23 -Jut 
24 - Jul 
25 - Jul 
26 - Jul 
27 - Jul 
28 -Jut 
29 - Jul 
30- Jul 
31 - Jul 

01 -Aug 
02-Aug 
03-Aug 
04-Aug 
05-Aug 
06-Aug 
07-Aug 
08-Aug 



Table 20. Daily fish wheel catch by species fur the Crescent River, 28 June through 8 August 1994. 

Sockeye Pink Chum Coho Chinook Dolly Varden 

Hours 
Date open Daily Cum Daily Cum Daily Cum Daily Cum Daily Cum Daily Cum 

28- Jun 
29-Jun 
30- Jun 
01 - Jul 
02- Jul 
03- Jul 
04-Jul 
05- JuI 
06- Jul 
07- JuI 
08-Jul 
09- Jut 
10- Jul 
11 -JuI 
12-Jul 
13- JuI 
14-Jul 
15- Jul 
16-Jul 
17- Jul 
18-Jul 
13-Jui 
20- Jul 
21 - Jul 
22- Jul 
23- Jul 
24- Jul 
25- Jul 
26- Jul 
27-Jul 
28- Jul 
29-Jul 
30- Jui 
31 -Jul 
01 -Aug 
02-Aug 
03- Aug 
04-Aug 
05-Aug 
06-Aug 
Oi' - Aug 
08-Aug 

FN: 94CREFW.%Ki 



Table 21. Cumulative proportion by date of sockeye salmon counts recorded in the Crescent River 1984 - 1994. 

- -  

Cumulative Proportion' 

Date 1984 1985 1986b 1987 1988 1989 1990 1991 1992 1993 1994 

15-Jun 
16-Jun 
17-Jun 
18-Jun 
19-Jun 
2 0 - J u ~  
21 -Jun 
2 2 - J u ~  
23-Jun 
24 - Jun 
2 5 - J u ~  
26 - Jun 
27-Jun 
28 - Jun 
2 9 - J u ~  
30 - Jun 
01 -JuI 
02-Ju~ 
03 - Jul 
04-JuI 
OS - Jui 
06-JuI 
07 - Jui 
08 - J u ~  
09 - Jul 
10-JuI 
11-JuI 
12-Jul 
1 3-Jui 
14 - JLII 
15-JuI 
16-JuI 
17-JuI 
18-Jul 
19-JuI 
20-JuI 
21 -Jul 
22-Jul 
23 - Jul 
24-JuI 
25 - Jul 
26-Jul 
27 -JuI 
28-JuI 
29-JuI 
30-JuI 
31 -Jul 
01 -Aug 

- Continued - 
FN: 91CRCUM%.WK3 



Table 21. (p. 2 of 2) 

Cumulative Proportion 

Date 1984 1985 1986 4987 1988 1989 1990 1991 1992 1993 

02- Aug 
03- Aug 
03- Aug 
05- Aug 
06-Aug 
07-Aug 
08- Aug 

Midpoint 17-Jul 18- Jul 19-Jul 09-Jut 15-Jul la-Ju l  21 -Jut 17-Jul 14-Jut 23-Jul 

No. days 
for 80% ' 31 + 26+ 

Troportion accrued on last day (1984-1 986. 1988) represents that portion of the escapement estimated to have 
entered the river after termination of counting operations. 
Enumeration activities terminated on 16 July 1986. Estimated proportions from King and Tarbox (1 988). 
Inclusive dates: date proportion of escapement reached 10% through date proportion of escapement reached 90%. 

FN: W R C U b l % . W i 3  



Table 22. Age composition of sockeye salmon collected in the Crescent River 1979-1994. 

Percentage Compostion by Age Classa 

Sample 
Year 1.1 1.2 1.3 1.4 2.1 2.2 2.3 Other Size 

' Percentages weighted by total numbers in the escapement: 1979-1981, 1986- 1994. 
1979-1994 from Waltemyer, ADF&G, Soldotna. 

FN: CfiAGCOMP.WK3 



Table 23. Length composition of the magf age ciasses of sodteye salmon mllected in the Oescent 
River 1985 - 1941. Length measued from mid-eye to fak-&-tail.' 

Male Female 

Ave Aw Ratio 
Age Length Stncb-d Sample Length Stncfd Sample Male- 

Year Class (mm) Errm Size (mm) Errcr Size Female 

' 1980-1 934 from Waltemye-, ADFSG. Soldorna. 

FN: CRLECOhIP.UK3 



Table 24. Estimated sahon escapement into the Yentna River 1981 - 1994. 

Sockeye Pink Chum Coho Chinook 
Date Total 

FN: YEHlST.WK3 



Table 25. Estimated salmon escapement into the Yentna R ~ e r ,  7 July through 12 August 1994. Species composition of daily sonar counts based on fish 
wheel c~ l ches .  

Sockeye Pink Chum Coho Chino& 

Date Daily Cum Daily C urn Daily C um Daily Cum Daily Cum 



Table 26. Salmon ecapement observations in selected Susitna River tributaries 1993. 

Number of Fish Observed or Estimated 

Method Source Sockeye Pink Chum Coho Chinook 

Cheiatna Lake 
Deception Creek 
Rabideux Creek 
Birch Creek 
Question Creek 
Answer Creek 
Goose Creek 
Little Willow Creek 
Montana Creek 
Prairie Creek 
Sheep Creek 
Willow Greek 
Alexander Creek 
Deshka River 
Peters Creek 
Lake Creek 
Cache Creek 
Taiachulitna River 

Weir 
Aerial 

Ground 
Ground 
Ground 
Ground 
Aerial 
Aerial 
Aerial 
Aerial 
Aerial 
Aerial 
Aerial 
Aerlal 
Aerial 
Aerial 
Aerial 
Aerial 

' Cook Inlet Aquaculture Association records. Soldotna. 
Sport Fish Division records. Alaska Department of Fish and Game. Palmer. 

FN: %SUSIDX.WU 



030' 1 
966'0 
166'0 
H6'0 
PL6'0 
296'0 000'1 
ZP6'0 966'0 
616'0 266'0 
688'0 S86'0 
298'0 L96'0 
OE8'0 OS6'0 
88L'O 6-26'0 
EL'O LZ6'0 
ZLL'O €68'0 
299'0 LS8'0 
66S'O LE9'0 
LSS'O 018'0 
LLS'O mL'O 
9ZP.O 60f'O 
L6E'O LP9'0 
EEE'O PLS'O 
L6Z'O '216'0 
OSZ'O WP'O 
L91'0 OZP'O 
SL 1'0 28E'O 
9s0'0 09E'O 
620'0 WZ'O 
920'0 PEL'O 
PZO'O PLO'O 
220.0 600.0 
OZO'O 800'0 
910'0 LOO'O 
ELO'O 900'0 
OLO'O 470'0 
800'0 WO'O 
POO'O 200'0 
MO'O 100'0 

000' 1 
W6'0 
996'0 
LP6'0 
626'0 
226'0 
E16'0 
016'0 
968'0 
188'0 
S8'0 
528'0 
P6L'O 
WL'O 
bL9'0 
909'0 
6LS'O 
LtP'O 
ELE'O 
SZ.0 
622'0 
t% 1'0 
m 1'0 
OZ 1'0 
BO'O 
290'0 
GO'O 
ao.0 
9 10'0 
ZLO'O 
0 10'0 
800'0 
LOO'O 
500'0 
mo'o 
200'0 

030' L 
S6'0 
P66'0 
986'0 
SL6'0 
6S6'0 
ZP6'0 
026'0 
168'0 
OS8'0 
938'0 
6LL'O 
SL'O 
OIL'O 
PL9'0 
LE9'0 
SLS'O 
SOS'O 
LSP'O 
SZP'O 
QLE'O 
20E'O 
€6 1'0 
031'0 
820'0 
600'0 
SOO'O 
MO'O 
WO'O 
€00'0 
€00'0 
200'0 
200'0 
MO'O 
100'0 
100'0 
000'0 

030' 1 
866'0 
S66'0 
W6'0 
066'0 
S86'0 
8L6'0 
LL6'0 
296'0 
LP6'0 
L06'0 
6S8'0 
SZ8'0 
96L'O 
69L'O 
WL'O 
L99'0 
ELS'O 
SOS'O 
ZSP'O 
E8E'O 
LZE'O 
WZ'O 
LLZ'O 
M 1'0 
SZO'O 
220.0 
OZO'O 
610'0 
L 10'0 
910'0 
t10'0 
E 10'0 
010'0 
800'0 
470'0 
200.0 

030' 1 
666'0 
866'0 
L66'0 
S66'0 
266'0 
96'0 
SL6'0 
936'0 
296'0 
ffi6'0 
S6'0 
6P6'0 
W6'0 
9E6'0 
EZ6'0 
L06'0 
688'0 
6L8'0 
EL8'0 
898'0 
W8'0 
E8'0 
66L'O 
6PL'O 
99'0 
ZES'O 
SP'O 
GE'O 
082'0 
PEZ'O 
20Z'O 
19 1'0 
€0 1'0 
LSO'O 
920'0 
€20'0 
6LO'O 
910'0 
SLO'O 
PLO'O 
110'0 
600'0 
900'0 
MO'O 

030' 1 
966'0 
P66'0 
Z66'0 
696'0 
tr86'0 
186'0 
526'0 
-6'0 
096'0 
96.0 
LE6'0 
916'0 
988'0 
8S8'0 
12.8'0 
LLL'O 
OE9'0 
WP.0 
ELE'O 
EOE'O 
692'0 
L6L'O 
060'0 
WO'O 
m0.0 
SO'O 
PEO'O 
ao.0 
sz0' 0 
220'0 
6 10.0 
9 10'0 
Z10'0 
800'0 
POO'O 

000' 1 
966'0 
986'0 
296'0 
ZE6'0 
006'0 
sS8.0 
SL8'0 
S8.0 
SZQ'O 
68L'O 
OSL'O 
60L'O 
989'0 
SS9'0 
SZ9'0 
L8S.O 
8ZS'O 
ZPP'O 
LEE'O 
QLZ'O 
LO L'O 
6SO'O 
LPO'O 
PEO'O 
LZO'O 
020'0 
PLO'O 
010'0 
800.0 
LOO'O 
900'0 
SOO'O 
470'0 
SO0'0 
WO'O 
POO'O 
m0'0 
m0.0 
200'0 
200'0 
LOO'O 
100'0 
000'0 

000' 1 
OP6'0 
S16'0 
PZ6'0 
LL6'0 
806'0 
288'0 
198'0 
L €8'0 
ZSL'O 
909'0 
L6P'O 
LLE'O 
sZ'0 
c6 1'0 
29 1'0 
ZSO'O 
m0.0 
ZPO'O 
LPO'O 
9EO.O 
LZO'O 
Uo.0 
PLO'O 
110'0 
110'0 
010'0 
600'0 
800'0 
LOO'O 
900'0 
900'0 
SOO'O 
90'0 
WO'O 
MO'O 
MO'O 
100'0 
MO'O 
100'0 

030' 1 
L66'0 
P66'0 
066'0 
L86'0 
€%6'0 
QL6'0 
OL6'0 
096'0 
736.0 
036'0 
28L'O 
X9'0 
LOS'O 
6SE'O 
SPL'O 
610'0 
910'0 
PLO'O 
PLO.0 
E10'0 
ZLO'O 
1 10'0 
010'0 
010'0 
600'0 
800'0 
LOO'O 
930'0 
SOO'O 
WO'O 
EOO'O 
€00'0 
MO'O 
100'0 
100'0 
100'0 
100'0 
000'0 

266'0 
686'0 
LQ6'0 
bQ6'0 
LQ6'0 
086'0 
6L6'0 
U6'0 
SL6'0 
EL6'0 
OL6'0 
696'0 
S96'0 
296'0 
8S6'0 
K6.0 
6P6'0 
e6'0 
6C6'0 
%KO 
926'0 
E6'0 
606'0 
106'0 
€68'0 
'39'0 
PLB'O 
998'0 
SB'O 
SE8'0 
809'0 
SBL 0 
SL'O 
189'0 
929'0 
ES'O 
SP'O 
SPE'O 
ZEZ'O 
ZPL'O 
EZO'O 
L10'0 
SLO'O 
110'0 
1 LO'O 
600'0 
LOO'O 
900'0 
SOO'O 
E;OO'o 
WO'O 
WO'O 
mo'o 
100'0 
100'0 
100'0 

P66'0 
P66'0 
€66'0 
266'0 
166'0 
066'0 
886'0 
L86'0 
936'0 
286'0 
6L6'0 
U6'0 
PL6'0 
896'0 
296'0 
6S6'0 
6S6'0 
ffi6'0 
G6'0 
ES6'0 
696'0 
'36.0 
lt6'0 
LE6'0 
626'0 
SZ6'0 
126'0 
E 16.0 
S06'0 
t.68'0 
L98'0 
928'0 
98L'O 
ffiL'0 
UL'O 
E69'0 
L9S.0 
LSE'O 
6L L'O 
LEL'O 
960' 0 
6SO'O 
PEO'O 
110'0 
800'0 
900'0 
900'0 
SOO'O 
WO'O 
PO0'0 
POO'O 
€00'0 
EOO'O 
200'0 
100'0 
100'0 
000'0 

€66'0 
266'0 
L66'0 
066'0 
066'0 
066'0 
686'0 
886'0 
L86'0 
986'0 
'336'0 
P86'0 
286'0 
186'0 
6L6'0 
U6'0 
SL6'0 
ZL6'0 
OL6'0 
L96'0 
96'0 
296'0 
SS6'0 
W6'0 
fX6'0 
068'0 
6S8'0 
LP8'0 
1€8'0 
1 18'0 
08L'O 
WL'O 
1 1L'O 
S99'0 
LZ9'0 
LZS'O 
62E'O 
SS 1'0 
€%O'O 
910'0 
'200'0 
WO'O 
€00'0 
€00'0 
€00'0 
EOO'O 
200'0 
100'0 
200'0 
200'0 
200'0 
200'0 
200.0 
100'0 
100'0 
100'0 
000'0 
000'0 
000'0 
000'0 

000' L 
000' L 
666'0 
666'0 
S6'0 
666'0 
866'0 
866'0 
866'0 
866'0 
866'0 
L66'0 
L66'0 
966'0 
S66'0 
t66'0 
€66'0 
266'0 
266'0 
266'0 
166'0 
066'0 
886'0 
986'0 
086'0 
9L6'0 
696'0 
S6.0 
OS6'0 
Ot.6'0 
SZ6'0 
S06'0 
288'0 
9WO 
108'0 
ZEL'O 
189'0 
6-29'0 
66S'O 
BS'O 
LZS'O 
SP'O 
tJ+E'O 
OEZ'O 
G 1'0 
260'0 
9sO'O 
920'0 
EZO'O 
LZO'O 
OZO'O 
8 10'0 
LLO'O 
910'0 
E 10'0 
800'0 
WO'O 
100'0 



Table 27. (p. 2 of 2) 

Cumulative Propation ' 

oat9 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 1594 

- - - - - - -- - - - 

Midpoint 16-Jul 21-Jul 20-Jul 21-Jul 26-Jul 28-Jul 27-Jul 25-Jul 25-Jul 25-Jul 26-Jul 26-Jul 22-Jul 26-Jul 

No. days 
for 80% 14 14 12 17 6 11- 17 11 18 15 17 17 16 19 

Propcrtion accrued on last day (1986) represents that pofion of the escapement estimated after enumwatim operations 
Inclusive dates: date poportion d escapementreached 10% through dare pcpcction of escapementreached 90%. 



Table 28. Daily adjusted fish wheel catch by species for the north bank of the Yentna River, 7 July through 
10 August 1994.' 

Sockeye Pink Chum Coho Chinook 

Hours 
Date open Daily Cum Daily Cum Daily Cum Daily Cum Daily Cum 

* Fish wheel catch adjusted for 24 h: (daily catch 24 h) / hours open. Total catch by species: 1,374 sockeye 
salmon; 2,309 pink salmon: 734 chum salmon; 379 coho salmon: 10 chinook salmon. 

FN: 94YElFW.WU 



TaUe 29. Daily adjusted fish wheel catch by species for the south bank of the Yentna River, 7 July through 
12 Aug~s t  1994. ' 

Sockeye Pink Chum Coho Chinook 

Hours 
Date open Daily Cum Daily Cum Daily Cum Daily Cum Daily Cum 

07- JuI 
08- Jul 
09- Jul 
10- Jul 
11-Jul 
12-JuI 
13- JuI 
14-JuI 
15-JuI 
16- Jut 
17- Jul 
18- JuI 
19-JuI 
20- JuI 
21 - Jul 
22- JuI 
23- JuI 
24- Jul 
25- Jul 
26- Jul 
27- Jul 
28- Jul 
29- Jut 
30- Jul 
31 - Jul 
01-Aug 
02- Aug 
03-Aug 
04- Aug 
05- Au g 
06- A u ~  
07- A u ~  
08- AU g 
09-Aug 
10- Aug 
1 I - A L J ~  
12- Aug 

Fish wheel catch adjusted for 24 h: (dajly catch * 24 h) /hours open. Total catch by s p i e s :  8,251 sockeye 
salmcn; 3,763 pink salmon; 1,260 chum salrncn; 1,153 coho salmon; 12 chinook salmcn. 



Table 30. Age composition of sockeye salmon collected in the Yentna River 1986- 1994. 

Percentage Cornpostion by Age Classa 

Sample 
Year 0.2 0.3 1.1 1.2 1.3 1.4 2.1 2.2 2.3 2.4 3.2 Size 

a Percentages weighted by total numbers In the escapement: l979- l98 l ,  1986-1994. 
1986-1994 from Waltemyer, ADF&G, Soldotna. 



Table 31. Length composition of Ihe major age classes of sockeye salmon collected 
il the Yentna River 1986 - 1994. Length measured from mid-eye b 
fork - of - tail.' 

Male Female 

Ave Ave Ratio 
Age Length Stndrd Sample Length Sindrd Sample Male- 

Year Class (mm) Error Size (mrn) Error Size Female 

1986- 1994 from Waitemyer. ADF&G. Soldotna. 

FN: >PLECOhfP,WK3 



Table 32. Cumulative proportion by date of pink salmon counts recorded n n e  Yentna River 1981 - 1994 

Cvrubtiw? Prqxx tm 

Date 1981 1982 1933 1934 1985 1996 1937 1988 1989 1930 1931 1932 1933 1934 

27- Jun 
28-Ju~  
29- Jun 
30- Jun 
01-Jul 
02- Jul 
03- JuI 
04- JuI 
05- JuI 
06- JUl 
07- Jul 
08- JuI 
09- Jul 
10- Jul 
11-Jul 
12- JUl 
13-Jul 
14-Jul 
15- JuI 
16-JuI 
17-JuI 
18-JuI 
19- Jul 
20-JUl 
21-Jul 
22-Jul 
23-JuI 
24-Jul 
25-Jul 
26-Jul 
27-JuI 
28-JuI 
29-Jul 
30-Jul 
31-Jul 

01-Aug 
02-Aug 
03-Aug 
04-Aug 
05- A ug 
06-Aug 
07-Aug 
08-Aug 
09-Aug 
10-Aug 
11-Aug 
12-Aug 
13-Aug 
14- Aug 
15-Aug 
16-Aug 
17-Aug 
18-Aug 
19-Aug 
20-Aug 
21-Aug 
22-Aug 
23-Aug 
24-Aug 
25- Aug 
26- A ug 
27-Aug 
28-Aug 
29-Aug 
30-Aug 
31-Aug 
01-Sep 
02-Sep 
03-Sep 
04-Sep 
05-Sep 

No days' 
f o r  80% 20 12 16 14 9 8 +  X) 11 21 12 17 11 18 12 

- -- 

a Inclusive dates: dates proportion of escapment reached 10% through date proportion of escapement reached 90% FN: 94YE44.WK3 



Sonar SiLe I 

Figure 1.  Upper Cook Inlet, Alaska, and sites where sockeye salmon escapement was 
monitored with side-scanning sonar. 





Figure 3. D i s t r i b u t i o n  of salmon sonar  counts  by s e c t o r  i n  t he  Kenai River,  
1994. 
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f l  NORTH BANK 

SOUTH EAN1< 

Figure 4 .  Hourly d i s t r i b u t i o n  of salmon migrat ing pas t  t h e  Kenai River sonar  
counters ,  1994. 





Figure 6 .  Dis t r ibut ion of salmon sonar counts by sector  in the Kasilof 
River, 1994.  



Figure 7 .  Hourly d i s t r ibu t ion  o f  salmon migrating past t h e  Kasilof River 
sonar counters,  19%. 
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Figure 8. Dis t r ibut ion of salmon sonar counts by sec to r  i n  the Crescent River, 
1994. 

5 9 



Figure 9 .  Hourly d i s t r i b u t i o n  of salmon migrating past  t he  Crescent River 
sonar  counters ,  1994 .  

6 0 



NORTH BANK 

'2 

F i g u r e  10. D i s t r i b u t i o n  of salmon s o n a r  c o u n t s  by s e c t o r  i n  t h e  Yentna R i v e r ,  
1994. 

6 1 



,r\ NO RTH BAN K 

SOUTH BANK 

F i g u r e  11.  Hourly d i s t r i b u t i o n  of salmon migra t ing  p a s t  t h e  Yentna River  s o n a r  
c o u n t e r s ,  1994.  

6 2 





Appendx A. 1. Estimated salmon escapement adjacent to the norin bank of the Kenai River, 2 July thrwgh 
24 August 1994. Species composition of daily sonar counts based on fish wheel catches. 

Sockejre f i n k  Coho Chinook 

Date Daily Cum - Daily Cum Daily Cum Daily Cum 

- -- -- 

FN: 94KElC.WK3 



Appendx A.2. Estimated salmon escapement adjacent to the south bank of the Kenai River, 2 July through 
24 August 1994. Species composition of daily sonar counts based on fish wheel catches. 

Sockeye Pink Coho Chinook 

Date Daily Cum Daily Cum Daily Cum Daily Cum 

FN: 94KE2C.WK3 

6 5 



Appendix A.3. Kenai River north bank  sonar counts by hour, 2 July through 24 August 1994. 

Counts by Hour 

Daily Cum 
6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 Tob l  Toi.al Date 

02-.k~I 
0 3 - d l  
04-J.ll 
05-,luI 
06 - Jul 

07 - Jul 
o a - ~ u l  
09- JJI 
10-JJ1 
11-Jul 

22-Jul 
23 - Jul 
24 -Jul 
25 - Jul 
2 6 - d l  



Appendix A.3. (p. 2 of 2) 

Counts by Hour 

Date 1 2  3 4 5 6 7 8 9 1 0 1 1 1 2  
Daily Cum 

14 15 16 17 18 19 20 21 22 23 24 Total Total 



Appendix A.4. Kenai River south bank sonar counts by hour, 2 July through 24 August 1994. 

Counts by Hour 

Daily Cum 
Date 1 2 3 4 5 6 7 8 9 10 11 12  13 14 15 16 17 18 19 20 21 22 23 24 Total Toh l  

2 2 - d l  
23 - Jul 
24 - Jul 
25-  Jul 
26-JJl 

4 
8 
2 
9 

78 

8 1 
12 1 
62 
76 
35 

2 1 
68 
94 

157 
265 

76 1 
2.323 

GOO 
8 11 
50 1 

1,060 
809 

1,046 
566 
2 10 

198 
230 
36 1 
164 

1.062 

1.229 
3.670 

989 
93 1 
883 

6 15 
67 1 
398 
229 
657 

-Con[inued- 
FN: O 4 K E Z H C . W  



Appendix A.4. (p. 2 of 2)  

Counts by Hour 

Daily Cum 
Date I 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 Total Total 

Total 

FN: 94KE2HC.WK3 





Appendix A.5. (p. 2 of 2) 

Counts by Hour 

Date 

Total 

Daily 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 Total 

FN: 94KE1 HP.WK3 



Appendix A.6. Kenai River south bank sonar counts by hour, 2 July through 24 August 1994. Counts expressed as percentage of daily total 

Counts by Hour 

Daily 
Date 1 2 3 4 5 6 7 8 9 10 1 1  12 13 14 15 16 17 18 19 20 21 22 23 2 4 T o t a l  

02 - Jul 
03- Jul 
04 - Jul 
05- Jul 
06- Jul 

07- Jul 
00- Jul 
09- Jul 
10--Jul 
11 -Jul 

12-Jul 
13-Jul 
14 - Jul 
15-Jul 
16-Jul 

r\) 

17-Jul 
18-Jut 
19-Jul 
20-Jul 
21 - Jul 

22- Jul 
23-Jul 
24 - Jul 
25- Jul 
26- Jul 

27 - Jul 
20- Jul 
29-Jul 
30-Jul 
31 - Jul 

FN: 94KE2HP.WK3 



Appendix A.6. (p. 2 of 2) 

Counts by Hour 

Daily 

Date 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 Total 

FN: 94KE2HP.W K3 



Appendix A.7. Kenai River north b a n k  sonar counts by sector, 2 Juiythrough 24 August 1994 

Counts by  Sector 

Daily Cum 

Date 1 2 3 4 5 6 7 8 9 10 11 12 Total Total 

02-Jul 
03-Jul 
04-Jul 
05-Jut 
06- Jul 

07 - Jul 
08- Jul 
09 - Jul 
10- Jul 
1 1 - Jul 

12-Jul 
13-JuI 
I 4- Jut 
15- Jul 
1 6 - ~ u 1  

1:-Jul 
18-Jul 
19-Jul 
20- Jul 
21 - Jul 

32 - JuI 
23 - Jul 
24 -Jut 
25- Jul 
26 - Jul 

27-Jul 
28 - Jui 
29- Jul 
30 - Jul 
31 - JuI 

01 -Aug 
02-Aug 
03-Aug 
04-Aug 
05-Aug 

06-Aug 
07-Aug 
08-Aug 
09-Aug 
10-Aug 

11 -Aug 
12-Aug 
13 -Aug 
14 -Aug 
15-Aug 

16-Aug 
17-AUg 
18-Aug 
19-Aug 
20-Aug 

21 -Aug 
22-Aug 
23-Aug 
24-Aug 

Total 

FN: 94KEISC.WK3 



Appendix A.8. Kenai River south bank sonar counts by  sector. 2 July through 24 August 1994 

Counts by  Sector 

Daily Cum 
Date 1 2 3 4 5 6 7 8 9 10 11 12 Total Total 

02- JuI 
03 - Jul 
04 - JuI 
05- Jul 
06- Jul 

07 -Jut 
08-Jul 
09 - Jul 
10-Jul 
11-Jul 

12 - Jul 
13-Jul 
14  - JuI 
15-Jul 
16-JUI 

17-JuI 
18-Jul 
19-Jul 
20 - Jul 
21 - JUl 

22 - JuI 
23 - Jul 
24 - JuI 
25 - Jul 
26 - Jul 

27 - Jul 
28-Jul 
29- Jul 
30 - Jul 
31 -Jul 

01 -Aug 
02-Aug 
03-Aug 
04-Aug 
05-Aug 

06-Aug 
O: -Aug 
08-Aug 
09-Aug 
10-Aug 

11 -Aug 
17-Aug 
13-Aug 
14-Aug 
15-Aug 

16-Aug 
17-Aug 
18-Aug 
19-Aug 
20-Aug 

21 -Aug 
22-Aug 
23-Aug 
2d-Aug 

Total 

FN: 94KE2SC.WK3 

7 5 



Appendix A.9. Kenai River north bank sonar counts b y  sector. 2 July  through 24 August 1994. Counts expressed as 
percentage of daily total. 

Counts by  Sector 

Daily 
Date 1 2 3 4 5 6 7 8 9 10 11 12 Total 

02 - Jul 
03 - Jul 
04 - Jul 
05-JuI 
06-Jul 

07- Jul 
08 - JUI 

09-Jul 
10-JuI 
11-Jul 

12-Jul 
13-Jul 
14-Jul 
15-Jul 
16- Jul 

17-Jul 
18- Jul 
19-Jul 
20- Jul 
21-Jul 

22- Jul 
23 - Jul 
24 -Jul 
25-Jul 
25-JuI 

27 - JuI 
28 - Jul 
29 - Jul 
30 - Jul 
31 -Jul 

01 -Aug 
02-Aug 
0 3 - A L l ~  
04 -Aug 
05-Aug 

06-Aug 
07-Aug 
08-Aug 
09-Aug 
10-Aug 

11 -Aug 
12-Aug 
13-Aug 
14-Aug 
15-Aug 

16-Aug 
17-Aug 
18-Aug 
1 9 - A U ~  
20-Aug 

21 -Aug 
22-Aug 
23-Aug 
2.l-Aug 

Total 

FN: 94KElSP. WK3 



Appendix A.lO. Kenai River south bank sonar counts by  sector, 2 July through 24 August 1994. Counts expressed as 

percentage of daily total. 

Counts by  Sector 

Daily 

Date 1 2 3 4 5 6 7 8 9 10 11 12 Total 

02- Jul 
03-Jul 
04 - Jul 
0s- Jul 
06- Jul 

07 - Jul 
06 -Jut 
09 - Jul 
10-Jut 
11 - Jul 

12-Jul 
13-Jul 
14-Jul 
15-Jul 
16-Jut 

17-Jul 
18-Jul 
19-Jul 
20-Jul 
21 - Jul 

22- Jul 
23 - Jul 
24 - Jul 
25- Jul 
26- JUI 

27 -Jut 
28 - Jul 
29- Jut 
30 - Jul 
31 - Jul 

01 -Aug 
02-Aug 
03-Aug 
04-Aug 
05-Aug 

06-Aug 
07-Aug 
08-Aug 
09-Aug 
10-Aug 

11 -Aug 
12-Aug 
13-Aug 
14-Aug 
15-Aug 

16-Aug 
17-Aug 
18-Aug 
19-Aug 
20-Aug 

21 -Aug 
22-Aug 
23-Aug 
23 -Aug 

Total 

FN: 94KE2SP.WK3 



Appendix A.11. Estimated salmon escapement adjacent to the north bank of the Kasilof River, 
12 June through 11 August 1994. 

Date Dailv Cum Date Dailv Cum 

12- J u ~  
13-Jun 
1 4 - J u ~  
15-Jun 
16-Jun 
17-Jun 
18-Jun 
19-Jun 
20- J u ~  
21 -Jun 
2 2 - J u ~  
23-Jun 
24-Jun 
2 5 - J u ~  
26-Jun 
27-Jun 
28- Jun 
2 9 - J u ~  
3 0 - J u ~  
01 -Jul 
02-JuI 
03- JuI 
04-JuI 
05-JuI 
06- JuI 
07 - JuI 
08-JuI 
09-JuI 
1 0-JuI 
11 -Jul 
12-JuI 

FN: 94KAlC.WK3 



Appendix A.12. Estimated salmon escapement adjacent to the south bank of the Kasilof River, 
12 June through 11 August 1994. 

Date Daily Cum 

12-Jun 
13- Jun 
14-Jun 
15- Jun 
16-Jun 
17- Jun 
18-Jun 
19-Jun 
20- Jun 
21 - Jun 
22- Jun 
23-Jun 
24-Jun 
25-Jun 
26-Jun 
27-Jun 
2 8 - J u ~  
29-Jun 
30-Jun 
01 -Jul 
02-JuI 
03-JuI 
04- JuI 
05- JuI 
06-JuI 
07-JuI 
08-JuI 
09-JuI 
10- JuI 
11 -Jul 
12-JuI 

Date Daily Cum 

FN: 94KA2C.WK3 



Appendix A.13. Kasilof River north bank sonar counts by hour, 12 June through 11 August 1994. 

Counts by Hour 

Daily Cum 
Date 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 2 0  21 22 23 24 Total Total 

12-Jun 
13-Jun 
14-Jun 
15-Jun 
16-Jun 

17-Jun 
10-Jun 
19-Jun 
20-Jun 
21-Jun 

22- Jun 
23-Jun 
24-Jun 
25-Jun 
26-Juri 

27-Jun 
28-Jun 
29-Jun 
30-Jun 
01-Ju l  

02- Ju l 
03-JU l 
04-Jul  
Oti- Ju l 
06-Jul  

07-Jul  
08-Ju l 
09-Ju l 
l o - J u l  
11-Jul  

12-JuI 
13-Jut 
14-Jul 
15- Ju l 
16-Jul  

17-Jut 
10-Jul  
19-Jut 
20-Ju l 
21-Jul  

0 0 
23 28 
32 44 
40 51 
56 87 

47 53 
35 70 
30 47 
34 51 

0 25 

13 27 
41 47 
30 29 
25 52 
55 58 

90  49 
90 62 

143 89 
30 45 
99  41 

21 13 
15 25 
75 63 
37 37 
46 97 

136 144 
160 loo 
73 56 
37 61 
78 56 

41 20 
59 41 
40 55 
71 94 
79 91 

08 69 
197 174 
103 148 
49 63 
43 65 

FN: 94KAlHC.WK3 



Appendix A.13. (p. 2 of 2) 

Counts by Hour 

Date 1 2 3 4 5  

22 - Jul 
23- Jul 
24 - JuI 
25 -Jut 
26 - Jul 

27-JuI 
28 -Jut 
29 - JuI 
30 - JuI 

31-Jul 

01 -Aug 
02-Aug 
03 - Aug 
04 -Aug 
05-Aug 

Co - 05-Aug 
07 -Aug 
08 -Aug 
09 -Auy 
10-Aug 

1 I -Aug 

Total 2.938 2.960 3.097 3.288 3,465 3.331 3.055 2.531 

Daily Cum 
Total Total 

FN: 94KA1 HC.WK3 



AppendixA.14. Kasilof River south bank sonar counts by hour, 12 June through 1 1  August 1994 

Counts by Hour 

Daily Cum 
Total Total Date 

17- Jun 
18-Jun 
19 - Jun 
20-JUrl 
21-Jun 

27-Jun 
23 - Jun 
24 - Jun 
25 - Jun 
2G - Jur1 

03 
IV 27-Jun 

20 - Jufl 
29-Jun 
30 - Jun 
01 - JuI 

02-Jul 
03 - Jul 
0.1 - Jul 
0s- Jul 
06 -Jul 

07 -Jul 
08- Jul 
@-Jul 
10-Jul 
11-Jut 

17-Jul 
10 - Jul 
19 - Jul 
20-JuI 
21 - JuI 

- -  . - - -- -Continued- 

FN: 94KA2HC.WK3 



Appendix A.14. (p. 2 of 2) 

Counts by Hour 

Daily Cum 
Date 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 Total Total 

Total 3,766 

4 8 
18 
57 
84 
55 

90 
l a ,  
103 
237 
la 

301 
74 
57 
5 1 
67 

4 6 
25 
11 
36 
29 

23 

5.105 

. . . FN: 94KA2HC.WK.3 



AppendixA.15. Kasilof River north bank sonar counts by hcur, 12 June through 11 August 1994. Counts expessed as percentage of daily total. 

Date 

Counts by Hour 

Daily 
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 Total 

12-Jun 
13- Jun 
14- Jun 
15-Jut1 
16-Jun 

17-Jun 
10- Jun 
19-Jun 
20- Jun 
21 - Jun 

22-Jun 
23-Jun 
24 - Jun 
25-Jun 

Co 26-Jun 
P 

27- Jun 
28 - Jun 
29 - Juri 
30-Jun 
01 - Jul 

02- JLII 
03 - Jul 
04 - Jul 
05- Jul 
06-Jut 

07 - Jul 
05-Jul 
09 -Jut 
10-Jul 
11 -Jul 

12-Jul 
13- Jut 
14-Jul 
15-Jul 
16-Jul 

17-Jut 
10-Jul 
19-Jul 
20-Jul 
21 - Jul 

-Continued- 

FN: 94KAlHP.WK3 



Appendix A.15. (p. 2 of 2) 

Counts by Hour 

Dailv 
Date 1 2  

22- Jul 4.0 
23- Jul 4.7 
24-Jul 5.6 
25 - JuI 10.7 
26- JLJI 2.2 

27 - JuI 2.9 
20 - Jul 4.0 
29- Jul 2.4 
30 - Jul 4.9 
31 -Jul 5.0 

Total 3.1 

- 

FN: 94KAlHP.WK3 



Appendix A.16. Kasilof River south bank sonar counts by hwr ,  12 June through 1 1  August 1994. Cocrnts exlxessed as percentage of daily total 
- - - - - - - 

Counts by Hour 

Dally 
24 Total Date 1 

17-Jun 
10-Jun 
19- Jun 
2:: :iln 
21 - Jun 

22-Jun 
23 - Jun 
24 - Jun 
25-Jun 

27 - Ju~n 
20- Jun 
29 - Jun 
30 - Jun 
01 - JLII 

02 - Jul 
03- Jul 
04-Jul 
05 - Jul 
06-Jut 

07 - Jul 
00 - Jul 
09 - JuI 
10-Jul 
11 - JLII 

17-Jul 
10-Jul 
19-Jul 
20-Jul 
21 - Jul 

-Contiriued- 

FN: 94KA2HP.WK3 



Appendix A.16. (p. 2 of 2) 

Date 

22 - Jul 
23 - Jul 
24 - Jul 
25 -Jut 
26 - Jul 

27-Jul 
28- Jul 
29 -Jut 
30 - Jul 
31-Jul 

Total 

Counts by Hour 

Daily 

FN: 94KA2HP.WK3 



Appendix A.17. Kasilof River north bank sonar cc.unts by sector. 12 June through 11 A~lgust 1 991. 

Counts by Sector 

Date 

12- Jun 
13-Jun 
I 1- J ~ i n  
1 5- Jun 
1 6- Jun 

17- Jcn 
18- Jcrn 
19- Jcm 
20- Jcn 
21 - JLn 

27- J L ~  
28- J L ~  
29- Jun 
30- Jcrn 
01 - JLII 

1 2-JLII 
13- Jcrl 
14- Jul 
15- Jul 
16- Jill 

22- Jcrl 
23- JLII 
24- Jcrl 
25- JLII 
26- Jul 

Daily Cum 
12 Total Total 

FN: 94KAlSC.WK3 



Appendix A.17. (p. 2 of 2) 

Counts by Sector 

Daily Cum 
Date 1 2 3 4 5 6 7 8 9 10 11 12 Total Total 

Total 8,461 17.679 36.536 13,095 5,740 3,618 2,581 2.562 1 SO4 1,493 1,065 1,408 95,742 

FN: 94KA1 SC.WK3 



Appendix A.18. Kasilof River south bank sonar counts by sector, 12 June through 11 August 1994. 

Counts by Sector 

Daily Cum 
Date 1 2 3 4 5 6 7 8 9 10 11 12 Total Total 

1 2- Jun 
13- Jun 
14-Jun 
15- Jun 
1 6- Jun 

17- Jcn 
18- Jun 
1 9- Jun 
20- Jim 
21 - Jun 

22- Jun 
23- Jcln 
24- Jun 
25- Jcrn 
26- Jun 

27- Jun 
28- J L I ~  
29- Jim 
30- Jcrn 
01 -Jut 

02- Jcrl 
03- Jc~l 
03- JLII 
05- Jcil 
06- Jill 

07- Jcrl 
08- Jcrl 
09- Jcrl 
10- JLII 
1 1 - JLII 

12- Jcil 
13- JLII 
13- JLII 
1 5- Jc~l 
16-Jul 

17- JLII 
1 8- JLII 
1 9- JLII 
20- Jc~l 
21 -Jut 

22- Jill 
23- Jcll 
23- JLJI 
25- Jul 
26- J ~ i l  

-Continued - 
FN: 94KA2SC.WK3 
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Appendix A.18. (p. 2 of 2 )  

Counts by Sector 

Daily Cum 
Date 1 2 3 4 5 6 7 8 9 10 11 12 Total Total 

Total 6,792 24.287 25,074 16,827 9,534 6,980 4.493 4,158 2,114 2,595 2,590 3,931 

FN: 94KAZSC.WK3 



Appendix A.19. Kasilof River north bank sonar counts by sector. 12 June through 1 1  August 1994: Counts expressed 
as percentage of daily total. 

Counts by Sector 

Daily 
Date 1 2 3 4 5 6 7 8 9 10 11 12 Total 

12- Jun 
13-Jun 
14-Jun 
15-Jirn 
16- J L I ~  

17- Jun 
18- Jun 
19-Jun 
20- Jun 
21 - Jun 

22-Jun 
23- Jun 
24- Jun 
25-Jun 
26- Jun 

27- Jun 
28-Jun 
29- Jun 
30- Jun 
01 - J u  

02- Jul 
03- Jul 
03 - Jul 
05 - Jul 
06 - Jul 

07-Jul 
~ - J L I I  

CS- JuI 
10-Jul 
11 - Jul 

12-Jul 
13- Jul 
14-Jul 
15- Jul 
15-Jul 

17-Jul 
18-Jul 
19-Jul 
20- Jul 
21 - Jul 

22-Jul 
23-Jul 
24 - J~t l  
25- Jul 
26-Jul 

27- Jul 
28- Jul 
29- Jul 
30-Jul 
31 - J J  

-Continued- 
FN: 94KA1 SP.wk3 
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Appendix A.19. (p. 2 of 2) 

C o u n t s  by Sector 

Daily 
D a t e  1 2 3 4 5 6 7 8 9 10 11 12 Total 

06 -Aug 15.6 14.4 17.1 9.0 7.3 10.8 4.6 4.4 3.2 4.2 1.5 7.8 99.9 
07 -Aug 30.1 18.8 9.8 12.1 9.2 7.8 1.2 1.4 2.0 1.7 1.4 4.3 99.8 
08 -Aug 29.1 13.9 7.1 5.9 6.2 4.6 3.4 4.3 2.2 6.2 4.6 12.4 99.9 
09 - Aug 28.1 18.5 12.2 6.0 4.8 8.8 1.8 1.8 2.6 2.2 2.2 10.8 99.8 
10-Aug 18.0 13.2 15.0 6.3 9.6 9.9 5.8 3.5 2.5 4.9 2.8 8.7 100.2 

To ta l  8.8 18.5 38.2 13.7 6.0 3.8 2.7 2.7 1.6 1.6 1.1 1.5 100.2 

FN: 94KA1 SP.WK3 



Appendix A.20. Kasilof River south bank sonar counts by sector, 12 June through 1 1  ~ u g u s t  1994. Counts expressed 
as parcentage of daily total. 

Counts by Sactor 

Daily 
Date 1 2 3 4 5 6 7 8 9 10 11 12 Total 

12- Jun 
13-Jun 
14-Jun 
15- J L I ~  
16-J~ l f l  

17-Jun 
18- Jun 
19-Jun 
20-Jun 
21 - Jun 

22-Jun 
23-Jun 
24-Jun 
25- Jun 
26-Jun 

07- Jul 
08-Jul 
09- JLII 
10- Jul 
11-Jul 

12- Jul 
13- Jul 
14-Jul 
15-Jul 
16-JLII 

- 17- Jul 
18- Jul 
19-Jul 
20- Jul 
21 - JuI 

22- Jul 
23- Jul 
24- Jul 
25- Jul 
26- Jul 

27- Jul 
28 - Jul 
29 - Jul 
30- Jul 
31 -Jul 

-Continued- 
FN: 94KA2SP.wk3 
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Appendix A.20. (p. 2 of 2) 

C o u n t s  by Szctor  

Daily 
Date I 2 3 4 5 6 7 8 9 10 11 12 Total 

06-Aug 13.5 17.3 25.1 15.5 8.5 3.1 4.9 3.4 1.9 2.1 2.0 2.6 99.9 
07 - A u ~  12.2 20.6 22.3 16.4 5.4 2.9 1.9 3.2 2.2 4.1 3.9 4.9 100.0 
08-A~lg  8.3 34.4 20.6 9.3 4.1 1.6 2.5 2.6 1.9 5.6 4.6 4.4 99.9 
09 - A u ~  10.5 35.6 16.6 9.8 2.5 1.6 3.6 4.4 3.6 3.7 4.7 3.4 100.0 
10-ALI~ 10.8 28.6 18.0 11.9 3.9 2.4 4.5 5.3 2.7 2.6 4.6 4.6 99.9 

Total  6.2 22.2 22.9 15.4 8.7 6.4 4.1 3.8 1.9 2.4 2.4 3.6 100.0 

FN: 94KA2SP.wk3 



Appendix A.21. Estimated s a l m n  escapement  adjacent i, the north bank of the Crescent River. 28  J u n e  through 8 August 1994. 
Species  mrnposition of daily sonar  counts based on fish keel catches.' 

Sockeye Pnk Chum Coho Dolly Varden 

Date Daily Cum Daily Cum Daily Cum Daily Cum Daily Cum 

2s- Jun 
29- Jun 

30- Jun 
Ol-Jul 
02- Jul 
03-Jul 
04-Jul 
05-Jul 
06-Jul 
07-Jul 
OS- Jul 
09- Jul 
IO- Jul 
l l - J u n  
12- Jul  
13- Jul 
14-JuI 
15-Jul 
l6- Jul 
17- Jul 
IS-Jul 
LO- Jul 
70-JuI 
31-Jul 
22- Jul 
23-Jul 
24-Jul 
75-Jul 
Z6- Jui 
7-7- Jul 
7-S-Jul 
29-Jul 
30- Jul 
31-JuI 
Ol-Aug 
02-Aug 
03-Aug 
04-Aug 
05- 4 u g  
06- Aug 
07-Aug 
0s- Aug 

No counls were apportioned lo chinook saln~on. 

FN: 94CRlC.WK3 



Appendix A.22. Estimated salmon escapement adjacent b the soulh bank of the Crescent River. 28 h n e  hrough 8 August 1994. 
Species mrnposition of daity sonar counts based on fish h e e l  catches. ' 

Sockeye Pnk Chum Coho Dolly Varden 

Date Daily Cum Daily Cum Daily Cum Daily Cum Daily Cum 

3- Jun 
39- Jun 

50- Jun 
01-Jul 
02- Jul 
03- Jul 
04-Jul 
05- Jul 
06- Jul 
07- Jul 
0s- Jul 
09- Jul 
10- Jul 
11- Jun 
12-Jul 
13-Jul 
14-Jul 
15- Jul 
16- Jul 
17- Jul 
IS-Jul 
19-Jul 
20- Jul 
31-Jul 
22- JuI 
23-Jul 
34-JuI 
25- JuI 
76-Jul 
37- Jul 
3s- Jul 
29- JuI 
30-1 ul 
31-Jul 
01-Aug 
02-Aug 
03-Aug 
04-Aug 
05- Aug 
06-Aug 
07-Aug 
OS-Aug 

" No counts were a p p r ~ i o n e d  to chinook salmon. 

FN:  94CR2C.WK3 



Append ix  A23. C r e s ~ x n l  River ~ i o r t l i  h r i k  s o r n r  c o u r ~ l s  b y  hour ,  20 Jur ie  l l i r o u g l i 8  Augus l  1994. 

R i l e  1 2 3 1 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 2 4 T o B l  

00 -Jul 3 0 0 1 1 1 0 5 2 3 2 4 4 3 1 3 2  35 24 20 140 93 4s 10 8 4 3 6  
09 - Jul 3 2 4 0 0 3 0 2 0 0 2 9 5 1 1 9 9 7 7 1 2 5 1 7 1 2 2 2 1 2 3  
10-.kd 1 4  6 13 2 0 I 0  0 6 0 0 0 10 27 21 23 26 21 5 15 5 5 1 1 2 0 2  
1 1 - J.d 5 10 1 1 11 0 10 1 12 7 2 4 11 15 18 64 58 32 26 17 36 70 45 23 479 
12- .k l  1 6 4 3 12 31 4 6 2 11 29 18 26 40 30 29 45 27 15 7 128 IUD 133 40 835 

13 -Jul 5 1 1 0 0 11 1 4 6 1 1  26 37 15 24 78 86 45 47 17 19 89 222 189 67 1 , W l  
14 - Jul 7 12 9 19 19 20 2 20 11 40 69 55 68 55 90 46 39 30 24 10 55 147 70 9% 
15-Jul 20 25 2 19 10 11 6 0 3 12 42 49 32 62 74 30 40 44 16 14 8 3 9 16 5% 
1 -  18 13 0 11 14 15 9 9 6 i 3  19 23 30 16 31 22 49 41  22 18 6 7 25 69 486 
17-Jcl 31 32 12 20 24 21  31 41  30 31 99 79 158 156 213 188 134 133 133 109 39 6 4 2 1,726 

28-Jul 28 19 8 4 6 20 21 I5  11 41 36 51 82 44 94 93 96 20 52 45 13 22 129 94 1,044 
28-Jul 43 26 2 19 13 8 1  41  26 13 20 50 41 50 58 51  56 29 25 22 31 19 44 48 75 886 
30-Jul 25 18 14 29 38 63 54 17 12 13 79 88 67 89 70 28 62 67 24 25 30 53 65 133 1.163 
31 -Jul 40 18 33 26 42 74 76 99 79 IWj 96 Y 48 Ill 144 145 9 1  120 96 60 37 47 34 39 1.775 
0 1 - A q  20 16 12 7 26 48 89 33 54 58 80 95 104 132 82 68 76 63 34 55 43 34 19 16 1272 

Tohl 461 327 309 386 454 039 889 818 685 910 l p 9 5  1,191 1 3 8  1 3 7  1,785 1,783 1,564 1437 1459 1,707 1,889 1,924 1,529 1,11627472 

FN: 94CRlHC.WK3 



Apper~tl~x A24, Crescent Rwer soutli h n k  sonar counts by I~our. 28 June tlirough 8 August 1994. 

28 -Jun 
29 -Jun 
30 - -411 
01 -Ad 
02 -Jul 

03 -Jul 
04 -Jut 
05 - 31  
06 - A1 
07 -Jul 

08 -Jui 
09 -Jul 
10-3.1 
11 - .u  
12-.U 

13 -Jul 
14 - Jul 
15-Jul 
16-JI1 
17- .U 

10-Jul 
19 - Jul 
20-Jul 
21 -a 
2 2 - J d  

23-Jul 
24 -Jul 
25-Jul 
26 - Jul 
2 7 - A i  

20 -Jul 
29 - Jul 
30-Jul 
3 1 -Jul 
01 -Aug 

02 -Aug 
03 - Aug 
04 -Aug 
05-Aug 
M - A q  

07 - Aug 
08 -Aug 

ToBl 

FN: 94CFa tC.WK3 





Apper~dix A2G. Ctcscenl River south Ix111k soriar courlts by I1our. 28 June through 8 August 1994. Coui~ls expressedas perccntlge ol chity total 

Courils by H o u ~  

l i l y  
l h t e  1 2 3 4 5 G 7 8 9 10 1 1  12 13 14 15 1G 17 10 19 20 21 22 23 2 4 T o b l  

28 -Jun 
29 - Jun 
30 - .W 
01 -JA 
02 - Jul 

03 -Jul 
04 - JuI 
0-5 - J J  
06-Jul 
07 -Jul 

oe -Jut 
09 -Jul 
10-.U 
11-Jul 
12-Ad 

13 -Jul 
14 -Jul 
15-Jul 
16 - J A  
17-.U 

18-Jul 
19-Jul 
20-Jul 
21 -.U 
T2 - AA 

23 -Jul 
24 -Jul 
25-Jut 
26 -JuI 
27-JA 

28 -Jut 
29 -Jul 
30 -Jul 
3 1 -Jul 
01 -Awg 

02 - Aug 
03 -Aug 
04 -Aug 
05-Aug 
Ck3 -Auy 

07 -Aug 
08 -Aug 

Tot31 



Appendix A.27. Crescent River north bank sonar counts by sector, 28 June through 8 August 1994. 

Counts by Secior 

Daily Cum 
Date I 2 3 4 5 6 7 8 9 10 11 12 Total Total 

28- Jun 
29- Jun 
30- Jun 
01 - Jul 
02- JLII 

03- Jul 
04- Jul 
05- Jul 
06- Jul 
07- Jul 

08- Jul 
09- Jul 
10- Jul 
11-Jul 
12- Jul 

13- JuI 
14- JuI 
1 5- Jul 
16- JuI 
17- Jul 

18- Jul 
19- Jul 
20- Jul 
21 - Jul 
22- JuI 

23- Jul 
24- Jul 
25- Jul 
26- Jul 
27 - Jul 

28- Jul 
29- Jul 
30- Jul 
31 - JLJI 
01-Aug 

02- Aug 
03-Aug 
04-Aug 
05-Aug 
06-Aug 

07-Aug 
08-Aug 

Total 

FN: 94CRlSC.WK3 



Appendix A.28. Crescent River south bank sonar counts by ssz:=r, 28 June through 8 August 1994 

Counts by Sector 

Daily Cum 
Date 1 2 3 4 5 6 7 8 9 10 11 12 Total Total 

28- Jun 
29- Jun 
30- Jun 
01 - Jul 
02- Jul 

03- JuI 
04- Jul 
05- Jul 
06- Jul 
07- Jul 

08- Jul 
09- Jul 
10- Jul 
1 1  - JLII 
12- Jul 

13- JuI 
14- Jul 
15- Jul 
16-Jul 
17- Jul 

18- Jul 
19- Jul 
20- Jul 
21 - Jul 
22- Jul 

23- Jul 
24- JLII 
25- Jui 
26- Jul 
27- Jul 

28- Jul 
29- Jul 
30- Jul 
31 - Jul 
01-Aug 

02-Aug 
03-Aug 
04-Aug 
05-Aug 
06-Aug 

07-A~ig 
08- Aug 

Total 

FN: 94CR2SC.WK3 



Appendix A.29. Crescent River north bank sonar counts by sector, 28 June through 8 August 1994. Counts 
expressed as percentage of daily total. 

Counts by Sector 

Daily 
Date 1 2 3 4 5 6 7 8 9 10 11 12 Total 

28- Jun 
29-Jun 
317-Jun 
01 -Jul 
02 - Jul 

173 - Jul 
04-Jul 
05-Jul 
06-Jul 
07 - Jul 

08 -Jul 
CS - Jul 
1 0 - JuI 
1 1 - Jul 
12-Jul 

13-Jul 
1J-Jul 
15-Jul 
16-Jul 
17 -Jill 

18-Jul 
19-Jul 
20 - Jul 
21 -Jal 
22 - Jul 

23 - Jul 
24 -Jul 
25 - Jul 
25 - Jul 
27 - Jui 

28 -Jill 
29 -Jul 
30 - Jul 
31 -Ju1 
01 -Aug 

132 - Aug 
03-Aug 
124 -Aug 
135 - A u ~  
O5 -Aug 

127 -Aug 
08 -Aug 

Total 

FN: 94CRl SP.WK3 
104 



Appmdix A.30. Crescent River south bank sonar counts by sector, 28 June through 8 August 1994. Counts 
expressed as percentage of daily total. 

Counts by Sector 

Daily 
Date 1 2 3 4 5 6 7 8 9 10 11 12 Total 

25 -Jim 
29-Jun 
30 - Jun 
01 -Jut 
02-Jut 

03 - Jul 
04 -Ju~  
05 - Jul 
05 - Jul 
07 - JuI 

08-Jul 
139 - Jul 
113-Jul 
1 1 -Jill 
12-JuI 

13-Jul 
14-Jul 
15 -JuI 
15-Jul 
17 -Jut 

18-Jul 
19-Jul 
20 -Jul 
21 -Jul 
22 - Jul 

23 - Jul 
24-Jul 
25 -Jill 
25 - Jul 
27 - Jul 

23-Jut 
29 -Jul 
30 - Jul 
31 -Ju~ 
01 -Aug 

02 -Aag 
03 - A q  
04 -Aug 
05-Acg 
106 -Aug 

07 -Aiig 
08-Aur~ 

Total 

FN: 94CR2SP.WK3 



Appendix A.31. Estimated salmon escapement adjacent to the north bank of the Yentna River, 7 July through 
through 10 August 1994. Species composition of daily sonar counts based on fish wheel 
catches. 

Sockeye Pink C h u m  C o h o  Chinook 

Date Daily C u m  Daily C u m  

07-Jul 
08-Jul 
09-Jul 
10-Jul 
11-Jun 
12-Jul 
13-Jul 
14-Jul 
15-Jul 
16-Jul 
17-Jul 
18-Jul 
19-Jul 
20-Jul 
21-Jul 
22-JuI 
23-lul 
24-Jul 
2s-Jul 
26-Jul 
27-Jul 
2s-Jul 
29-Jul 
30-JuI 
31-Jul 
01-Aug 
02-Aug 
03 - Aug 
04-Aug 
05- Aug 
06-.4ug 
07 -Aug 
0s- Aug 
09 - Aug 
10-Aug 

Daily C u m  Daily C u m  Daily C u m  

FN: 94YElC.WK3 



Appendix A.32. Estimated salmon escapement adjacent to the south bank of the Yentna River, 7 July through 
12 August 1994. Species composition of daily sonar counts based on fish wheel catches. 

Sockeye Pink Chum Coho Chinook 

Date Daily Cum Daily Cum Daily Cum Daily Cum Oaily Cum 

07-Jul 
08-Jul 
09-Jul 
10-Jul 
11-Jun 
12-Jul 
13- Jul 
14-Jul 
1s- Jul 
16- Jul 
17-Jul 
1s-Jul 
19- Jul 
20-Jul 
21 -Jul 
22- Jul 
23- Jul 
24-Jul 
2s- Jul 
2 6 - h l  
27- Jul 
28- Jul 
29-Jul 
30- Jul 
31 - Jul 
01 - Aug 
02-Aug 
03-Aug 
04- Aug 
05-Aug 
06- Aug 
07- Aug 
08- Aug 
09-Aug 
10- Aug 
11-Aug 
12-Aug 

FN: 94Y EZC.W3 



Appendix A.33. Yentna River north bank sonar counts by hour, 7 July through 10 August 1994. 

Counts by Hour 

Daily Cum 

Date 1 2 3 4 5 6 7 8 9 10  I 1  12  13 14  15 16  17 18  1 9  20 21 22 23 24 Total Total 

07 -Jul 2 4 3 4  2 9 2 9  
oa - JUI ~ Z Z O I Z Z ~ ~  
09 - Jul 4 8 0 14 7 12 3 1 
10 -Jul 7 0 5 6 0  1 1 3  
11 -Jul 5 7 11 5 6 2 14 6 

17-Jut 
18 -Jut 
19- Jul 
30 - Jul 

72 -Jut 
23 - Jul 
24 -Jul 
25 -Jul 
26 - Jul 

27 -Jut 103 138 117 112 112 77 81 99 
20 -Jut 129 110 94 104 99 11 1 55 04 
29-Jul 135 114 83 150 170 1G4 100 117 
30 - Jul 133 155 126 140 139 139 110 113 
31 - Jul 153 116 120 99 90 111 60 44 

Total 1,747 1.628 1.385 1.385 1.304 1.213 988 1,045 902 030 801 066 1,100 1,461 1.542 1,448 1.619 1.720 1.795 1.551 1.634 1.685 1.641 1.756 33.126 

FN: 94YE1 HC.WK3 



A p l ~ t n d i x  A .34 .  Ycntna River soulti bank sonar counts by hour. 7 July Illroucji 12 A~rgusl 1994 

Courils by Hour 

Date 1 

Total 

Daily Curn 
5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 Total Totll 

FN: 94YE2HC.WK3 



Appendix A.35. Yentna River north txmk sonar counts by hour, 7 July through 10 August 1994. Counts expressed as percentage of daily total. 

Counts by Hour 

Daily 
Date 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 2 4 T o t a l  

17-Jul 3 0  4.7 1.5 1.0 2 5  4 0  3.0 1.5 0.7 1 2  1.0 7 2  4.2 4 0  3 7  0 1  5.9 2.5 0.4 5.9 6.7 8.6 6.4 8.4 103.1 
18-JuL 3.5 5 0  2 1  3 7  4 2  4.0 2 0  4.7 2 4  1.6 2 6  2.5 4.5 4.1 2.9 2 9  2 6  4.8 10.6 5.3 6 1  5.1 3.5 5 2  997 

-1 
19-JLII 7.1 4.7 5.4 5.9 5.2 4 4  3.4 3 2  1 6  2 0  3.2 1.6 3 8  4.3 2 3  3.7 6.0 2.3 5 2  5.1 5.6 6.1 4.2 3.9 103.2 

-_I I - I  9.1 5 5  5.1 3.5 3.2 4.9 2 0  2.8 2.3 3.7 2 0  1.9 6 0  0.7 2.7 1.6 3.4 2.9 2 9  5.0 3.9 4.2 4.0 6 1  9 9 0  
0 ? I - J u t  4.7 5 3  4.6 2 6  6 2  4 2  3 7  1.9 2.7 2 7  1 5  1.4 2 9  3 5  4 0  1.4 3.5 4.5 4.9 4.5 5 3  4.4 8 0  10.7 99.9 

Total 5.3 4.9 4.2 4.2 3.9 3.7 3.0 3.2 2.7 2.5 2.4 2.6 3.6 4.4 4.7 4.4 4.9 5.2 5.4 4.7 4 9  5.1 5.0 5.3 100.2 

FN: 94Y E1HP.WK3 





Appendix A.37. Ysntna River north bank sonar counts by sector, 7 July through 10 August 1994. 

Counts by Sector 

Date 1 2 3 4 5 

07- Jul 26 35 18 10 6 
08- Jul 26 16 6 6 16 
09- JIJI 29 13 11 19 15 
19- JuI 16 10 6 1 1 
11-Jul 25 4 10 10 21 

12- JuI 20 8 22 30 26 
13- Jul 39 11 25 15 34 
1.1- Jut 83 9 10 31 15 
15- Jul 21 8 23 20 17 
16- Jul 7 30 27 35 77 

17-Jul 5 37 41 60 74 
18-JuI 30 144 124 178 214 
19-Jul 26 239 210 261 221 
PO- JuI 36 187 189 177 185 
21 - JIJI 165 147 109 153 131 

32- Jul 328 77 55 60 31 
33- Jul 108 271 138 92 39 
?~-.IuI 179 603 31 1 239 245 
25-Jul 300 876 475 405 320 
26 -Jut 385 1.240 619 492 462 

06-ALIQ 64 213 47 26 30 
0:-AUg 49 155 47 43 30 
0% Aug 25 75 23 7 6 
09-Aug 41 124 39 30 29 
10-Aug 59 58 26 29 31 

Total 3.703 9.897 4.844 4.450 4.167 

Daily Cum 
6 7 8 9 10 11 12 Total Total 

FN: 94YE1 SC.WK3 



Appendix A.38. Yentna River south bank sonar counts by sector, 7 July through 12 August 1994. 

Counts by Sector 

Daily Cum 
Date 1 2 3 4 5 6 7 8 9 l o  11 12 Total Total 

07- Jul 84 
08-Jul  101 
09- Jul 126 
10- Jul 9 7 
11-JUI 73 

12- Jul 69  
13- Jul 63 
1 4- JuI 50  
15-Ju l  32 
16-Jul  8 

17-Jul  8 
18- Jul 225 
19-Jul 763 
20- Jul 66 1 
21-Ju l  1,442 

22- Jul 1,498 
23- Jul 1,577 
24- JUl 3.07 1 
25- Jul 1,823 
28- Jul 1.323 

27- Jul 635 
28- Jul 620 
29- JuI 1,848 
30- Jul 2.026 
31-Jul  1.412 

O l - A u g  993 
02-Aug 1.351 
03-Aug 776 
04- AUQ 7 a  
05-Aug 646 

06-Aug 5x1 
07 - Aug 4 55 
08- Aug 3 55 
09- Aug 206 
10-Aug 224 

Total 26,507 i 

FN: 94YE2SC.WK3 



Appendix A.39. Yentna River north bank sonar counts by sector, 7 July through 10 August 1994. Counts expressed 
as percentage of daily total. 

Counts by Sector 

Daily 
Date 1 2 3 4 5 6 7 8 9 10 11 12 Total 

07-Jul 
08- Jul 
09- Jul 
10- Jul 
11-Jut 

12-Jul 
13-Jul 
14-Jul 
15-Jul 
16- Jul 

17-JLII 
18-Jul 
19-Jul 
20-Jul 
21 - Jul 

22-Jul 
23-Jut 
24- Jul 
25- Jul 
26-Jul 

27-Jul 
28 - Jul 
29-Jul 
30- Jul 
31 -Jul 

01 -Aug 
02-Aug 
03-Aug 
04-Aug 
05-Aug 

06-Aug 
07-Aug 
08-Aug 
09-Aug 
10-Aug 

Total 

FN: 94YElSP.WK3 



Appendix A.40. Yentna River s x t h  bank sonar counts by sector, 7 July through 12 August 1994. Counts expressed 
as percentage of daily total. 

~ - 

Counts by Sector 

Daily 
Date 1 2 3 4 5 6 7 8 9 10 11 12 Total 

07-Jul 
08-Jut 
OQ- Jut 
10-Jut 
11-Jul 

12- Jut 
13-Jul 
14-Jul 
15-Jul 
16-Jul 

17- Jul 
18-Jul 
19-Jut 
20- Jul 
21 -Jul 

22-Jul 
23-Jut 
24 -Jut 
25- Jul 
26-Jul 

27-Jul 
28- Jul 
29-Jul 
30-Jul 
31-Jul 

01 -Aug 
02-Aug 
03-Aug 
04-Aug 
05-Aug 

06-Aug 
07-Aug 
08-Aug 
09-Aug 
10-Aug 

11 -Aug 
12-Aug 

Total 

FN: 94M2SP.WK3 






